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ANTIBODY-CONJUGATED 8-SULFONYL-BENZAZEPINE COMPOUNDS AND THEIR USES

CROSS REFERENCE TO RELATED APPLICATIONS
This non-provisional application claims the benefit of priority to U.S. Provisional
Application No. 63/308,275, filed 9 February 2022, which is mcorporated by reference in iis

entirety.

SEQUENCE LISTING
The mstant application contains a Sequence Listing which bas been submitted jo XML
format and is hereby incorporated by reference in its entirety. Said XML copy, created on 24 Jan

2023, 1s named 17019.023W01-TW1 and 13 13,070 byies in size.

FIELD OF THE INVENTION
The invention relates generally to an immunoconjugate comprising an antibody

conjugated to one or more S-sulfonvi-benzazepine molecules.

ACKGROUND OF THE INVENTION
New compositions and methods for the delivery of antibodies and tmunune adjuvants are
needed in order to reach naccessible tumors and/or to expand treatment options for cancer

patients and other subjects. The invention provides such compositions and methods.

SUMMARY OF THE INVENTION
The invention is generally directed to an imumunoconjugate comprising an antibody
selected from anti-PD-L1, anti-HER2, anti-CEA, and anti-TROP2, covalently attached by a

linker to one or more 8-sulfonyi-benzarzepine TLR agomst moieties having the formula:
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where one of R', R?, R* and R* is attached to L. The various substituents are defined

herein.
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Another aspect of the invention is a method of preparing an immunoconjugate by
conjugation of one or more §-sulfonyl-benrazepine-linker compounds with an antibody selecied
frova anti-PD-L 1, anti-HERZ, anti-CEA, and anti-TROP2.

Another aspect of the invention is a pharmaceutical composition comprising a
therapeutically effective amount of an immunoconjugate comprising an antibody selected from
anti-PD-L1, anti-HERZ, anti-CEA, and anti-TROPZ, covalently attached by a linker to one or
maore 8-sulfonvl-benzazepine moieties, and one or more pharmaceutically acceptable diluent,
vehicle, carrier or excipient.

Another aspect of the invention is an 8-sulfonyl-benzazepine-linker compound.

Arnother aspect of the invention is a method for treating cancer comprising adronistering
a therapeutically effective amount of an immunoconjugate comprising an antibody selected from
anti-PD-L1, anti-HERZ2, anti-CEA, and anti-TROPZ, covalently aitached to one or more 8-
sutfonyl-benzazepine moieties by a linker.

Another aspect of the invention is a use of an immunoconjugate comprising an antibody
selected from anti-PD-L1, anti-HERZ2, anti-CEA, and anti-TROP2, covalently attached to one or
more §-sulfonyl-benrazepine moteties by a linker in the treatment of an illness, in particular

Cancetr.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure | shows a graph of secreted TNFo {Tumor Necrosis Factor alpha) cytokine levels
after incubation of varying concentrations of immunoconjugate 1C-3, coraparator CI1C-1, and
naked antibody TROP2 with a co-culture of cancer cells with a cDC-enriched primary cell
isolate.

Figure 2 shows a graph of secreted TNFa (Tumor Necrosis Factor alpha) cvtokine levels
after incubation of varying concentrations of immunoconjugate 1C-3, comparator CIC-2, and
naked antibody TROP2 with a co-culture of cancer cells with a ¢DC-enriched primary cell

isolate.

DETAILED DESCRIPTION OF THE INVENTION

Reference will now be made in detail to certain embodiments of the invention, examples
of which are illustrated in the accompanying structures and fornmulas. While the invention will
be described in conjunction with the enumerated embodiments, it will be understood that they
are not intended to Tt the mvention to those embodiments. On the contrary, the invention is
wmtended to cover all alternatives, modifications, and equivalents, which may be included within

the scope of the invention as defined by the claims.
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One skilled in the art will recognize many methods and materials similar or equivalent io
those described herein, which could be used in the practice of the present invention. The

invention is 1n no way limiied fo the methods and roaterials described.

DEFINITIONS

The term “tmmunoconjugate” or “imimune-stimulating antibody conjugate” refers to an
antibody construct that is covalently bonded to an adjuvant moiety via alinker. the term
“adjuvant” refers to a substance capable of eliciting an immune response in a subject exposed to
the adjuvant.

“Adjuvant moiety” refers to an adjuvant that is covalently bonded to an antibody
coustruct, e.g., through a linker, as described herein. The adjuvant moiety can elicit the imune
response while bonded to the antibody construct or after cleavage {e.g., enzymatic cleavage}
from the antibody construct following administration of an immunoconjugate to the sabject.

“Adjuvant” refers to a substance capable of eliciting an imwonune response in a subject
exposed to the adjuvant.

The terms “Toll-like receptor” and “TLR” refer to any member of a family of highly-
conserved mammalian proleins which recognizes pathogen-associated molecular pattems and
acts as key signaling elements in innate immunity. TLR polypeptides share a characteristic
structure that includes an extracellular domain that has leucine-rich repeats, a transmembrane
domain, and an intraceliular domain that is nvolved in TLR signaling,

The terms “Toll-like receptor 7”7 and “TLR7” refer to nucleic acids or polypeptides
sharing at least about 70%. about 80%, about 90%, about 95%. about 96%, about 97%, about
98%, about 99%, or more sequence identity o a publicly-available TLR7 sequence, e.g.,
GenBank accession number AAZ99026 for humnan TLR7 polypeptide, or GenBank accession
number AAKG2676 for murine TLR7 polvpeptide.

The terms “Toll-like receptor 87 and “TLR&" refer to nucleic acids or polypeptides
sharing at least about 70%, about 80%, about 90%, about 95%, about 96%, about 97%, about
989, about 99%, or roore sequence identity to a publicly-available TLR7 sequence, e.g.,
GenBank accession number AAZ95441 for human TLRE polypeptide, or GenBank accession
number AAKS62677 for murine TLRS polypeptide.

A “TLR agonist” is a compound that binds, directly or indirectly, toa TLR {e.g., TLR7
and/or TLRE) to induce TLR signaling. Any detectable difference in TLR signaling can indicate
that an agomist stimulates or activates a TLR. Signaling differences can be manifested, for
exarnple, as changes in the expression of target genes, in the phosphorylation of signal

transduction components, in the intracellular localization of downstream elements such as
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nuclear factor-kB (NF-xB), in the association of certain components {such as IL-1 receptor
associated kinase (TRAK}) with other proteins or mtracellular structures, or in the biochemical
activity of components such as kinases (such as mitogen-activated protein kinase (MAPK}}

“Antibody” refers to a polypeptide comprising an antigen binding region {including the
complementarity determining region (CDRs)) from an iromunoglobulin gene or fragments
thereof. The term “antibody™ specifically encompasses monoclonal antibodies (including full
fength monocional antibodies), polyclonal antibodies, multispecific antibodies {e.g., bispecific
antibodies), and antibody fragments that exhibit the desired biological activity. An exemplary
immunoglobulin {antibodv) structural unit comprises a tetramer. Each tetramer is composed of
two identical pairs of polypeptide chains, each pair having one “light” (about 25 kDa} and one
“heavy™ chain (about 50-70 kDa) connected by disulfide bonds. Each chain is composed of
structural domains, which are referred 1o as immunogloblin domains. These domains are
classified into different categories by size and function, e g, variable domains or regions on the
light and heavy chains (Vi and Vu, respectively) and constant domains or regions on the light
and heavy chains (Co and Cu, respectively). The N-terminus of each chain defines a variable
region of about 100 to 110 or more amuno acids, referved to as the paratope, pnimanly
responsible for antigen recognition, t.¢., the antigen binding domain. Light chains are classified
as either kappa or lambda. Heavy chains are classified as gamma, mu, alpha, delia, or epsilon,
which m turn define the imumunoglobulin classes, IgG, IgM, IgA, 1gDy and IgE, respectively.
g G antibodies are large molecules of about 150 kDa composed of four peptide chains, IgG
antibodies contain two identical class v heavy chains of about 50 kDa and {wo identical light
chains of about 25 kDa, thus a tetrameric quatemary structure. The two heavy chains are linked
to each other and to a light chain each by disuifide bonds. The resulting tetramer has two
identical halves, which together form the ¥-like shape. Each end of the fork contains an
identical antigen binding domain. There are four IgG subclasses {(FeG1, 1gG2, 1G3, and IeG4)
in humans, named in order of their abundance in serum (L.e., IgGGl is the most abundant).
Typically, the antigen binding domain of an antibody will be most critical in specificity and
affinity of binding to cancer cells.

“Baspecific” antibodies (bsAbs) are antibodies that bind two distinet epitopes 1o cancer
(Suurs F.V. et al 2019) Pharmacology & Therapeutics 201 103-119). Bispecific antibodies
may engage imoune celis to destroy tumor cells, deliver payloads to tumors, and/or block tumor
signaling pathways. An antibody that targets a particular antigen includes a bispecific or
mudtispecific antibody with at least one antigen binding region that {argets the particular antigen.
In some embodiments, the targeted monoclonal antibody s a bispecific antibody with at least

one antigen binding region that targets tumor cells. Such antigens include but are not limited to:
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mesothelin, prostate specific membrane antigen (PSMA), HER2, TROP2, CEA, EGFR, 574,
MNectind, CD19, CD20, CD22 CD30, CDT70, BTH3, B7HA4 (also known as 08E), protein tyrosing
kinase 7 (PTK7), glvpican-3, RG1, fucosvi-GMI, CTLA-4, and CD44 (WO 2017/196598).

In some embodiments, the antibody construct is an antigen-binding antibody “fragment,”
which comprises at least an antigen-binding region of an antibody, alone or with other
components that together constitute the antibody construct. Many different tvpes of antibody
“fragments” are known in the art, including, for instance, (i} a Fab fragment, whichisa
monovalent fragment consisting of the Vi, Vi, Cu, and CHi domains, (i) a F(ab™}2 fragment,
which is a bivalent fragment comprising two Fab fragments linked by a disulfide bridge at the
hinge regioun, {iit) a Fv fragroent consisting of the Vi and Vi domains of a single arm of an
antibody, (iv} a Fab’ fragment, which results from breaking the disulfide bridge of an F(ab™»
fragment using mild reducing conditions, (v} a disulfide-stabilized Fv fragment (dsFv), and (vi)
a single chain Fv (scFv}, which is a monovalent molecule consisting of the two domaims of the
Fv fragment (1.e., VL and Vi) joined by a synthetic linker which enables the two domains to be
synthesized as a single polypeptide chain. In some embodiments, the antibody consiruct is an
antibody or a fusion protein comprising (i) an antigen binding domain and (i) an Fe domain.

The antibody or antibody fragment can be part of a larger construct, for example, a
conjugate or fusion construct of the antibody fragment to additional regions. For instance, in
some embodiments, the antibody fragment can be fused 10 an Fe region as described herein. In
other ernbodiments, the antibody fragment {e.g., a Fab or scFv) can be part of a chimeric antigen
receptor or chimeric T-cell receptor, for instance, by fusing to a transiwembrane domain
{optionally with an intervening linker or “stalk” (e.g., hinge region}} and optional intercellular
signaling domain. For mnstance, the antibody fragment can be fused to the gamama and/or delta
chains of a t-cell receptor, so as to provide a T-cell receptor like construct that binds PI-L1. fo
vet another embodiment, the antibody fragment is part of a bispecific T-cell engager (BiTEs)
comprising a 1 or CD3 binding domain and linker.

In some embodiments, the antibody construct comprises an Fe domain. In certain
embodiments, the antibody construct is an antibody. Tn certain emboduments, the antibody
construct is a fuston protein. The antigen binding domain can be a single-chain variable region
fragment (scFv}. A single-chain variable region fragment {seFv), which is a truncated Fab
fragment including the vaniable (V) domain of an antibody heavy chain hoked to a V domain of
a light antibody chain via a synthetic peptide, can be generated using routine recombinant DNA
technology techniques. Similarly, disulfide-stabilized variable region fragments (dsFv} can be
prepared by recombinant DNA technology. The antibody construct or antigen binding domain

may comprise one or more variable regions {e.g., two variable regions) of an anfigen binding

o3
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domain of an anti-CEA antitbody, each variable region comprising a CDR1, aCDR2, and a
CDR3.

“Cysteine~-routant antibody™ is an antibody in which ove or more anuno acid residues of
an antibody are substitited with cysteine residues. A cysteine-mutant antibody may be prepared
from the parent antibody by antibody engineering methods (Jumwtula, et al., (2008b) Nafure
Biotech., 26{(8Y.925-932; Doman et al. (2009 Blood 114(13):2721-2729; US 7521541, US
7723485, US 2012/0121615; WO 2009/052249). Cysteine residues provide for site-specific
conjugation of a adjuvant such as a TLR agonist to the antibody through the reactive cysieine
thiol groups at the engineered eysieine sites but do not perturh 1mmumoglobulin folding and
assernbly or alter antigen binding and effector functions. Cysteme-mutant antibodies can be
conjugated to the TLR agonist-linker compound with wuform stoichiometry of the
immuroconjugate (e.g., up io two TLR agonist moigties per antibody in an antibody that has a
single engineered, mulant ¢ysteine site}. The TLR agonist-linker compound has 3 reactive
electrophilic group to react specifically with the free cysteine thiol groups of the cysteme-mutant
antibody.

“Epitope” means any antigenic determinant or eptiopic determminant of an antigen o
which an antigen binding domain binds (i.e., at the paratope of the antigen binding domain).
Antigenic determinants usually consist of chenucally active surface groupings of molecules,
such as amino acids or sugar side chains, and usually have specific three dimensional structural
characteristics, as well as specific charge characteristics.

The terms “Fo receptor” or “FeR” refer 1o a receptor that binds 1o the Fo region of an
antibody. There are three main classes of Fe receptors: (1) FoyR which bind to IgG, (23 FeoR
which binds 1o IgA, and (3} FceR which binds to IgE. The FoyR family includes several
reembers, such as Foyl (CD64), FoyRUA (CD32A), FeyRIIB (CD32B), FeyRIHA (CD164), and
FoyRIB (CD16B). The Fey receptors differ in their affinity for IgG and also have different
affinities for the [gG subclasses (e.g., 1gGl, [pG2, 12G3, and IgG4).

Nucleic acid or amino acid sequence “identity,” as referenced herein, can be determined
by comparing a nucleic acid or anmuno acid sequence of interest 1o a reference nucleic acid or
amino acid sequence. The percent 1dentity is the number of nucleotides or amino acid residues
that are the same {i.e., that are identical} as between the optimally aligned sequence of interest
and the reference sequence divided by the length of the longest sequence (e, the length of
etther the sequence of interest or the reference sequence, whichever is longer). Alignment of
sequences and calculation of percent identity can be performed using available software
programs. Examples of such programs include CLUSTAL-W, T-Coffee, and ALIGN (for

alignment of nucleic acid and anuno acid sequences), BLAST programs (e.g., BLAST 2.1,
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BL2SEQ, BLASTp, BLASTh, and the like} and FASTA programs {e.g., FASTA3x, FASTM,
and SSEARCH) (for sequence alignment and sequence similarity searches). Sequence
alignmoent algorithms also are disclosed in, for example, Altschul et al., J Aolecrdar Biol |
215(3): 403-410 (1990), Beigert et al., Proc. Natl. Acad. Sci. USA, 106{10). 3770-3775 (2009},
Darbin et al., eds., Biological Sequence Analvsis: Probalistic Models of Proteins and Nucleic
Aeids, Cambridge University Press, Cambndge, UK (2009}, Soding, Bioinformatics, 217y 951-
960 (2005), Altschul et al., Nucleic Acids Res., 25(17). 3389-3402 (1997}, and Gusfield,
Algorithms on Strings. Trees and Sequences, Cambridge University Press, Cambridge UK
(1997, Percent (%) identity of sequences can be also calaudated, for example, as 100 x
{(identical positionsyoun{TGa, TGa)|, where TGa and TGe are the sum of the nuraber of
residues and internal gap positions in peptide sequences A and B in the alignment that
minimizes TGa and TGre. See, e.g., Russell et al | J Mol Biol | 244 332-350 {1994}

The “antibody construct” or “binding agent” comprises Ig heavy and light chain variable
region polypeptides that together form the antigen binding site. Each of the heavy and hight
chain variable regions are polypeptides comprising three complementarity determining regions
{CDR1, CDR2, and CDR3) connected by framework regions. The antibody construct can be
any of a variety of tvpes of binding agents known in the art that comprise {g heavy and light
chains. For instance, the binding agent can be an antibody, an antigen-binding antibody
“fragment,” or a T-cell receptor.

“Brosimular” refers to an approved antibody construct that has active properties similar
to, for example, a PD-L1-targeting antibody construct previously approved such as aterolizumab
{(TECENTRIQ™ Genentech, Inc.), durvalumab (IMFINZI™ AstraZeneca), and avelumab
(BAVENCIO™, EMD Serono, Pfizer); a HER2-targeting antibody econstruct previously
approved such as trastuzumab (HERCEPTIN™, Genentech, Inc.), and pertuzumab
(PERJIFETA™ Genentech, Inc.}: or a CEA-targeting antibody such as labetuzumab (CEA-
CIDE™ MN-14, hMN14, Immunomedics) CAS Reg. No. 219649-07-7).

“Biobetter” refers to an approved antibody construct that is an improvement of a
previously approved antibody coustruct, such as atezolizumab, durvalumab, avelumab,
trasturumab, pertuzumab, and labetuzumab. The biobetter can have one or more modifications
{e.g., an altered glycan profile, or a unigue epitope} over the previously approved antibody
construct,

“Amino acid” refers 1o any monomeric unit that can be incorporated into a pepiide,
polypeptide, or protein. Amino acids include naturallv-oocurring o-amino acids and their
sterepisomers, as well as ennatural (non-naturally oceurnng) aming acids and their

stereoisomers. “Stereoisomers” of a given armino acid refer to 1somers having the same
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molecular formula and intramolecular bonds but different three-dimensional arrangements of
bonds and atoms {e.g., an L-amino acid and the corrgsponding D-amino acid). The amino acids
can be glycosylated (e.g., N-hnked glveans, O-linked glycans, phosphoglycans, C-hinked
glycans, or glypication) or deglycosylated. Amine acids may be referred to herein by either the
commonly known three letter svmbols or by the one-letier symbols recommended by the
TUPAC-IUB Biochemical Nomenclature Commussion.

Naturally-occurring amino acids are those encoded by the genetic code, as well as those
amino acids that are later modified, e g, hydroxyproline, y-carboxyglutamate, and
O-phosphoserine. Naturally-oceuarring a-amino acids include, withouot Hmitation, alanine (Alaj,
cysteine (Cys), aspartic acid (Asp), glutarsic acid (Glu), phenylalamine (Phe), glycine (Glv),
histidine (His), isoleucine (He), arginine {Arg), lysine (Lys}, leucine (Leu), methionine (Met),
asparagine {Asn), proline (Pro), glutamine (Gin), serine (Ser), threonine {Thr), valine {Val},
tryptophan (Trp), tyrosine {Tyr), and combinations thereof. Stereoisomers of natarally-
occurring g-anmino acids include, without limutation, D-alanune (D-Ala), D-cysteine (D-Cys),
D-aspartic acid {D-Asp}, D-glutamic acid (D-Gly), D-phenylalaning (D-Phe), D-histidine
{D-His), D-isoleucine (B-He}, D-arginine (B-Arg), D-lysine (B-Lys), D-leucine (D-Lew),
D-methionine (3-Met), D-asparagine (D-Asn), B-proline (D-Pro), D-glutamine (D-Gln),
D-serine (I3-Ser), D-threomne (D-Thr), D-valine (D-Val), D-tryptophan (B-Trp). D-tyrosine
(B-Tyr), and combinations thereof.

Naturally-occurring amino actds include those formed in proteins by post-translaiional
modification, such as citrulling (Cit).

Unnatural (non-naturally occurning) amino acids include, without limitation, amine acid
analogs, amino acid mimetics, synthetic amino acids, N-substituted glycines, and AM-methyl
amino acids i either the L- or D-conliguration that funchion it a manver similar to the naturally-
occurring amino acids. For example, “anuno acid analogs” can be unnatural amino acids that
have the same basic chemical structure as naterally-occurring amino acids (i.¢., a carbon that is
bonded (o a hydrogen, a carboxyvl group, an aminoe group) but have modified side~chain groups
ot roodified peptide backbones, e.g., homoserine, norleucine, methionive sulfoxide, and
methionine methyvl sulfonium. “Anuno acid mimetics” refer to chemical compounds that have a
structure that is different from the general chemical structure of an amino acid, but that functions
in a manner sivelar to a naturally -occurring amino acid.

“Linker” refers to a functional group that covalently bonds two or more moicties ina
compound or material. For example, the linking moiety can serve o covalently bond an

adjuvant motety to an antibody construct in an immunoconjugate.

@
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“Linking moiety” refers to a functional group that covalently bonds two or more moieties
in a compound or material. For example, the linking moiety can serve to covalenily bond an
adjuvant moiety to an antibody in an imvnumoconjugate. Useful bonds for connecting linking
moieties to proteins and other matenials include, but are not himited to, amides. amines, esters,
carbamates, ureas, thioethers, thiccarbamates, thiocarbonates, and thioureas.

“Divalent” refers to a chemucal rooiety that contains two poiuts of attachment for inking
two functional groups; polyvalent linking moieties can have additional points of attachment for
linking forther functional groups. Divalent radicals may be denoted with the suffix “diyl”. For
example, divalent linking moieties include divalent polymer moteties such as divalent
poly{ethylene glveol), divalent cyvcloalkvl, divalent heterocycloalkyl, divalent arvl, and divalent
heteroaryl group. A “divalent cycloalkyl, heterocyeloalkyl, arvl, or heteroaryi group” refers to a
cycloalkyl, heterocycloalkyl, arvl, or heteroaryl group having two points of atiachment for
covalently linking two moieties in a molecule or material. Cycloalkyvi, heterocyeloalkvl, aryl, or
heteroaryl groups can be substituted or unsubstituted. Cycloalkyl, heterocycloalkyl, aryl, or
heteroaryl groups can be substituted with one or more groups selected from halo, hydroxy,
amino, atkylamino, amido, acyl, nitro, cyano, and alkoxy.

A wavy hne (¢ o5 ) represents a point of attachuuent of the specified chenucal moiety.
If the specified chemical moiety has two wavy lines (& s 7} present, 1t will be understood that
the chemical moiety can be used bilaterally, 1.e., as read from left to right or from right to left.

In some emnbodiments, a specified moiety having two wavy lines (¢ e 7y present 1s considered
1o be used as read from lefi to right.

“Alkyl” refers to a straight (linear) or branched, saturated, aliphatic radical having the
number of carbon atoms indicated. Alky] can include any number of carbons, for example from
one to twelve. Examples of alkyl groups mclude, but are not limited to, methyl (Me, -CHs), ethyl
{(Et, -CH2CH3), 1-propyl (n-Pr, n-propyl, -CHaCHCHs), 2-propyl (i-Pr. i-propyl, ~-CH{CH:3R), 1-
butvl (n-Bu, n-butvl, -CHCHCHCH3), 2-methyl-1-propyl (-Bu, i-butyl, ~-CHCH(CH:2), 2-
butyl (s-Buy, s-butyl, -CH{CH:}CHCHs), 2-methyi-2-propy! (-Bu, t-butyl, -C{CH3)s}, 1-peniyi
{n-pentyl, -CH2CH2CH2CHCHs), Z-pentyl ((CR{CH;CHCH2CHS3), 3-pentyl (GCHCH2CH:)2),
Z-methyl-2-butyl (~-C(CH:pCH2CH3), 3-methyi-2-butyl ((CH{CH}CH{CHa ), 3-methvi-1-butyl
(-CHCHCH(CHa)2), Z-methyl-1-butyi (CHCH(CHCHCH3), T-hexyl -
CHCHCHCHoCHLCH3), 2-hexyl (GCH(CH:))CHCHoCHRCH3), 3-hexyl -

CH{CHCH3 XCUHCHCH;)), 2-methyl-2-penty] (GC{CH: 3CH2CH2CHG), 3-methyl-2-pentyl (-
CH{CH;CH(CH:; )XCHCH:), 4-methyl-2Z-pentyl (<CH{CH))CHCH{CH;)), 3-methyl-3-penty! (-
C{CHYCHCH)), 2-methvi-3-pentyl (~CHCHCHCH(CH:)2), 2.3-dimethyl-2-butyl {-
C{CH: pCH{CH: )y, 3.3~-dimethyl-2-butyl (CH(CH)C(CHs), 1-heptvl, T-octvl, and the like.

9
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Alkyi groups can be substituted or unsubstituted. “Substitated alkyl” groups can be substituted
with one or more groups selected from halo, hydroxy, amino, oxo (=0}, alkvlamino, amido,
acvl, nitro, cvano, and alkoxy.

The term “alkyldiyl” refers to a divalent alkvl radical. Exarmples of alkyidivl groups
include, but are not limited to, methylene (~CHz-), ethylene (-CHaCH»-), propylene ¢~
CH2CH2CH2-)

]

and the Iike. An alkvldivl group roay also be referred to as an “alkylene” group.

“Alkenvl” refers to a straight (linear} or branched, unsaturated, aliphatic radical having
the number of carbon atoms indicated and at least one carbon-carbon double bond, sp2. Alkenyi
can tnclude from two to about 12 or more carbons atoms. Alkenyl groups are radicals having
“cis” and “trans” orientations, or alternatively, “E” and ©Z7 orientations. Examples include, but
are not liouted to, ethylenyl or vinyl (-<CH=CH>»)}, allvl (-CHCH=CHb). buterwyl, perdenyl, and
isoraers thereof. Alkenvl groups can be substituted or unsubstituted. “Substituted alkenyl”
groups can be substituted with one or more groups selected from halo, hydroxy, amino, oxo
(=0), alkylamineo, amido, acyl, nitro, cvano, and altkoxy.

The terms “alkenviene” or “alkenyldivl” refer to a linear or branched-chain divalent
hydrocarbon radical. Examples include, but are not hmited to, ethylenylene or vinyvlene (-
CH=CH-}, allyl (-CH>CH=(H-), and the like.

“Alkynyl” refers to a straight (hinear) or branched, unsaturated, aliphatic radical having
the number of carbon atoms indicated and at least one carbon-carbon triple bond, sp. Alkynyl
can include from two to about 12 or more carbons atoms. For example, Co-Co alkyny! includes,
but is not limited to ethynyl (-C=CH), propynyl {propargyl, -CH2C=CH), butynyl, pentynyl,
hexynyl, and isomers thereof Alkynyi groups can be substituted or unsubstituted. “Substituted
atkynyl” groups can be sabstituted with one or more groups selected from halo, hydroxy, amino,
oxo (=0), alkylamuno, amido, acyl, nitro, cyvano, and alkoxy.

The term “alkynvlene” or “alkynvidivl” refer to a divalent alkvnyi radical.

The terms “carbocyele”, “carbocyclyi™, “carbocyclic ring™ and “cycloalkyl” refer to a
saturated or partially unsatorated, monocyelie, fused bicyclic, or bridged polyeyvclic ring
assembly contamning from 3 to 12 ring atoms, or the number of atoros indicated. Saturated
monocyclic carbocyelic rings include, for example, cvclopropyl, cvclobutyl, cvclopentyl,
cyvclohexyl, and cyclooctyl. Saturated bicyclic and polveyelic carboeyclic rings include, for
example, norbornane, [2.2.2] bieyclooctane, decahydronaphthalene and adamantane.
Carbocyclic groups can also be partially unsaturated, having one or more double or triple bonds
in the ring. Representative carbocvelic groups that are partially unsaturated include, but are not

limited to, cvclobutene, eyclopentene, cyclohexene, cyelohexadiens (1,3~ and 1,4-isomers},
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cvclohepiene, cveloheptadiene, cvclooctens, cvclooctadiene (1,3-, 1,4~ and 1,5-150mers),
norbornene, and norbomadiene.

The term “cycloalkyldivl” refers to a divalent cycloalkyl radical.

“Ary!l” refers to a monovalent aromatic hydrocarbon radical of 6-20 carbon atoms (Ce—
{20y derived by the rermnoval of one hydrogen atom from a single carbon atom of a parent
aromatic ring system.. Aryl groups can be monocyclic, fused to form bicyclic or tricyclic
groups, or linked by a bond to form a biarvl group. Representative ary! groups include phenvi,
naphthyl and biphenyl. Other aryl groups include benzyl, having a methylene linking group.
Some ary! groups have from 6 10 12 ring merobers, such as phenvl, naphthyl or bipbenyl. Other
arvl groups have from 6 to 10 ring members, such as phenvl or naphthyl.

The terms “arylene” or “aryidiyl” mean a divalent aromatic hydrocarbon radical of 6-20
carbon atoms (Cs~Con) derived by the removal of two hydrogen atom from a two carbon atoms
of a parent aromatic ring system. Some arvidiyl groups are represented in the exemplary
structures as “Ar”. Aryldivi includes bicyvclic radicals comprising an aromatic ring fused to a
saturated, partially unsaturated ring, or aromatic carbocyche ring. Tvpical aryldivl groups
include, but are not limited to, radicals derived from benzene (phenyldivl), substituted benzenes,
naphthalene, anthracene, biphenylene, indenylene, indanyiene, 1,2-dihydronaphthalene, 1,23,4-
tetrahydronaphthyl, and the like. Arvidivl groups are also referred to as “arviene”, and are
optionally substitited with one or more substituents described herein.

The terms “heterocvele,” “heterocyclyl” and “heterocvelic ring™ are used
interchangeably herein and refer to a saturated or a partially unsaturated (1.e., having one or
more double and/or triple bonds within the ring) carbocychic radical of 3 to about 20 ring atoros
in which at least one ring atom is a heteroatom selected from nitrogen, oxygen, phosphorus and
sulfur, the remaining ring atoms being C, where one or more ring atoms is optionally substituted
ndependently with one or more substituents described below. A heterocycle may bea
monocycle having 3 to 7 ring members (2 to 6 carbon atoms and 1 to 4 heteroatoms selected
from N, O, P, and 8} or a bicycle having 7 t¢ 10 ring members (4 to 9 carbon atoms and ! t0 6
heteroatoms selected from N, G, P, and §), for example: a bicvclo [4,5], [5.51, [S.6], or {6,6]
systern. Heterocycles are described in Pagquette, Leo AL “Principles of Modem Heterocvelic
Chemistry” {(W.A. Benjamin, New York, 1968), particularly Chapters 1, 3,4, 6, 7, and 9; “The
Chemisiry of Heterocyelic Compounds, A series of Monographs” (John Wiley & Sons, New
York, 1950 to present), i particular Volumes 13, 14, 16, 19, and 28; and J. Am. Chem. Soc.
{1960 82:5566. “Heterocyclyl™ also includes radicals where heterocycle radicals are fused with

a saturated, partially unsaturated ring, or aromatic carbocyelic or heteroeyclic ring. Examples of

t=2l

heterocyclic rings include, but are not limited to, morpholin-4-vl, piperidin-1-yi, piperazinyl,
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piperazin-4-yi-2-one, piperazin-4-yil-3-one, pyrrolidin-1-vi, thiomorpholin-4-vl, §-
dioxothiomorpholin-4-yi, azocan-1-vl, azetidin-1-vl, octahvdropyridol1,2-ajpyvrazin-2-y},
[1.41diazepan-1-yi, pymrolidinyl, tetrahy drofuranyl, dihvdrofuranyl, tetrahy drothienyi,
tetrahydropyranyl, dihydropyranyl, tetrahvdrothiopyranyi, piperidino, morpholino,
thiomorpholino, thioxanyl, piperazinyl, homopiperazinyi, azetidinyl, oxetanyl, thietanyvl,
homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepiovl, 2-pyrrolinyl, 3~
pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-dioxolanyl, pvrazolinyl, dithianvl,
dithiolanyl, dihydropvranyl, dihydrothienvl, dihvdrofuwranyi, pyrazolidinylimidarolinyi,
imidazohdinyt, 3~azabicyeo3 . 1.0thesanyl, 3-azabicyclol4.1. Otheptanyi,
azabicyclof2.2 2 hexanyl, 3H-indolvl guinohzinyl and N-pyridyl ureas. Spiro heterocyclyl
mwoteties are also included within the scope of this definition. Examples of spiro heterocyelyl
moteties include azaspiro{2.5]octanyl and azaspiro] 2. 4theptany!l. Examples of a heterocychic
group wherein 2 ring atoms are substituted with oxo (=0) moieties are pyrimidinony! and 1,1-
dioxo-thiomorpholinyl. The heterocycle groups herein are optionally substituted independently
with one or more substituents described herein.

The {erm “heterocychvidivl™ refers (o a divalent, saturated or a partially unsaturated (e,
having one ot more double and/or triple bonds within the ring) carbocyclic radical of 3 to about
20 ring atoms in which at least one ring atom is a heteroatom selected from nitrogen, oxyvgen,
phosphorus and sulfur, the remaining ring atoms being €, where one or niore ring atoms is
optionally subsiituted independently with one or more substituents as described. Examples of 5~
membered and 6-merobered heterocyelyldivis include morpholinvidivl, pipenidinyldivi,
piperazinyldiyl, pyvrrolidinyldiyl, dioxanyidivi, thiomorpholinyldiyl, and 8-
dioxothiomorpholinyldivl.

The term “heteroaryl” refers 1o a monovalent aromatic radical of 5-, 6-, or 7-membered
rings, and includes fused ring systems {at least one of which is aromatic) of 5-20 atoms,
containing one or more heteroatoms independently selected from nitrogen, oxygen, and sulfur.
Examples of heteroaryl groups are pyridinyi {including, for example, 2-hydroxypyndinyl),
wudazolyl, inudazopyndioyl, pynoidinyvl (ncluding, for exarople, 4-hydroxypyrimidinyi),
pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furvl, thienyl, isoxazolyl, thiazolyl, oxadiazolyl,
oxazolvl, isothiazolyl, pyrrolyl, quinolinyl, isoquinoliny], tetrahydroisoquinolinyl, indolvi,
benzimidazolyvl, benzofuranvl, cinnolinyl, indazolyl, indohizinyl, phthalazinyl, pyridazinyl,
triazinyl, isoindolyl, pteridinyl, purinvl, oxadiazolyl, thiadiazolyl, thiadiazolyl, furazanyl,
benzofuraranyl, benzothiophenyl, benzothiazolyl, benzoxazolyl, quinazolinyl, quinoxalinyl,
naphthyridinyl, and furopyridinyt, Heteroaryl groups are optionally substituted independently

with one or more substituents described herem.
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The term “heteroaryldivl” refers to a divalent aromatic radical of 5-, 6-, or 7-membered
rings, and inchudes fused ring sysiems {at least one of which is aromatic) of 5-20 atoms,
coutatning one or more heteroatoms independently selected from nitrogen, oxygen, and sulfur.
Examples of S-membered and 6-membered heteroarvidivis include pyridyldiyl, inudazolvidivi,
pyiimidinyldivl, pyrazolyldiyl, triazolvldivi, pyrazinyldiyl, tetrazolvidivi, furyldivi, thienyldivl
wsoxazolyldividivl, thiazolyldivl, oxadiazolvidiyl, oxazolyvldivl, isothiazolvidivl, and
pyrrolyldivi.

The heterocycle or hetercaryl groups may be carbon {carbon-linked}, or nitrogen
{(nitrogen~linked} bonded where such is possible. By way of example and not linutation, carbon
honded heterocyeles or heteroarvls are bonded at position 2, 3, 4, 5, or 6 of a pynidine, position
3,4, 5, or 6 of a pynidazine, position 2, 4, 5, or 6 of a pynimidine, position 2, 3, 5, or 6 of a
pyrazine, position 2, 3, 4, or 5 of a furan, tetrahvdrofuran, thiofuran, thiophene, pyrrole or
tetrahydropyrrole, position 2, 4, or 5 of an oxazole, imidazole or thiazole, position 3, 4, or 5 of
an isoxazole, pyrazole, or isothiazole, position 2 or 3 of an aziridine, position 2, 3, or 4 of an
azetidine, position 2, 3, 4, 5,6, 7, or 8 of a quinoline or position 1, 3,4, 5,6, 7, or 8 of an
isoquinoline.

By way of example and not limitation, nitrogen bonded heterocycles or heteroaryls are
bonded at position 1 of an aziridine, azetidine, pyrrole, pyvrrolidine, 2-pyrroline, 3-pyrroline,
imidazole, imidarolidine, 2-imidaroline, 3-imidazoline, pyrazole, pyrazoline, 2-pyrazoline, 3-
pyrazoline, piperidine, piperazine, indole, indoline, 1H-indazole, position 2 of a isoindole, or
isoindoline, position 4 of a morpholine, and position 9 of a carbarole, or B-carboline.

The terms “halo™ and “halogen,” by themselves or as part of another substituent, refer to
a fluorine, chiornne, bromine, or iodine atom.

The term “carbonyl,” by wtself or as part of another substituent, refers to C=0) or—
C{=0}- .e.. a carbon atom double-bonded to oxygen and bound to two other groups in the
moigty having the carbonyl

As used herein, the phrase “guaternary ammonium salt” refers 1o a tertiary amine that has
been quatermized with an alky] substituent {e.g.. a Ci-Cs alkyl such as methyl, ethyl. propyl, or
butvi).

ER NS

The {erms “treat,” “treatment,” and “treating” refer to any indicia of success in the
treatment or amelioration of an injury, pathology, condition (e g., cancer), or symptom {e.g..
cognitive impatrment}, including any objective or subjective parameter such as abatement;
remission; diminishing of symptoms or making the symptom, injury, pathology, or condition
more tolerable {0 the patient; reduction in the rate of symptom progression; decreasing the

frequency ot duration of the symptom or condition; or, in some situations, preventing the onset
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of the symptom. The treatment or amelioration of sympioms can be based on anv objective or
subjective parameter, including, for example, the result of a physical examination.

The {erms “cancer,” “neoplasm,” and “tumor” are used heremn to refer to cells which
exhibit autonomous, unregulated growth, such that the cells exhibit an aberrant growth
phenotype characterized by a significant loss of control over cell proliferation. Cells of interest
for detection, analysis, and/or treatment in the context of the mvention include cancer cells {e.g,,
cancer cells from an individual with cancer), malignant cancer cells, pre-metastatic cancer cells,
metastatic cancer cells, and non-metastatic cancer cells. Cancers of virtually every tissue are
known. The phrase “cancer burden”™ refers to the quantum of cancer cells or cancer volume in a
subject. Reducing cancer burden accordingly refers to reducing the number of cancer cells or the
cancer cell volume in a subject. The term “cancer cell” as used herein refers to any cell thatis a
cancer cell {e.g., from any of the cancers for which an mdividual can be treated, e 2., isolated
from an individual having cancer) or is derived from a cancer cell, e.g., clone of a cancer cell.
For example, a cancer cell can be from an established cancer cell line, can be a primary cell
isolated from an individual with cancer, can be a progeny cell from a primary cell isolated from
an individual with cancer, and the hike. In some embodimenis, the term can also refer {o a
portion of a cancer cell, such as a sub-cellular portion, a cell membrane portion, or a cell lysate
of a cancer cell. Many types of cancers are known to those of skill in the art, including solid
tumors such as carcinomas, sarcomas, glioblastomas, melanomas, lymphomas, and myelomas,
and circulating cancers such as leakemias.

As used herein, the term “cancer” includes any form of cancer, including but not himited
to, solid tumor cancers {e.g., skin, lung, prostate, breast, gastric, bladder, colon, ovarian,
pancreas, kidney, liver, ghoblastoma, medulloblastoma, leiomyosarcoma, head & neck
squarnous cell carcinomas, meelanomas, and neuroendocrine) and hquid cancers (e.g.,
hematological cancers); carcinomas; soft tissue tumors; sarcomas; teratomas; melanomas;
feukemias; lymphomas; and brain cancers, including minimal residual disease, and including
both primary and metastatic tumors,

“PD-L 1 expression” refers to a cell that bas a PD-L1 receptor on the cell’s surface. As
used herein “PD-L1 overexpression™ refers to a cell that has more PD-L1 receptors as compared
to corresponding non-cancer cell.

“HERZ” refers to the protein human eprdermal growth factor receptor 2.

“HERZ expression” refers to a cell that has a HERZ receptor on the cell’s surface. For
example, a cell may have from about 20,000 to about 50,000 HERZ receptors on the cell’s
surface. As used herein “HER2 overexpression” refers to a cell that has more than about $0,000

HER?2 receptors. For example, acell 2, 5, 10, 100, 1,000, 10,000, 100,000, or 1,000,000 times
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the number of HERZ receptors as compared to corresponding non-cancer cell {e.g., about 1 or 2
mullion HER2 recepiors). H is estimated that HER?Z is overexpressed in about 25% to about 30%
of breast cancers.

The “pathology™ of cancer includes all phenomena that compromise the well-bemg of
the patient. This includes, without limitation, abnormal or unconirollable cell growth, metastasis,
wniterference with the vormal functioning of veighboring cells, release of cytokines or other
secretory products at abnormal levels, suppression or aggravation of inflanumatory or
immunological response, neoplasia, premalignancy, malignancy, and invasion of surrounding or
distant tissues or organs, such as lvmph nodes.

As used hereiu, the phrases “cancer recurrence” and “tursor recurrence,” and
grammatical variants thereof, refer to further growth of neoplastic or cancerous cells after
diagnosis of cancer. Particulasly, recurrence may occwr when further cancerous cell growth
occurs in the cancerous tissue. “Tumor spread,” similasty, occurs when the cells of a tumor
dissemunate into local or distant tissues and organs, therefore, tumor spread encompasses tumor
metastasis. “Tumor invasion” oceurs when the tumor growth spread out locally to compromise
the function of involved tissues by compression, destruction, or prevention of normal organ
function.

As used herein, the term “metastasis™ refers to the growth of a cancerous tumor in an
organ or body part, which is not directly connected to the organ of the original cancerous taumor.
Meiastasis will be understood o include micrometasiasis, which is the presence of an
undetectable amount of cancerous cells in an organ or body part that 1s not directly connected to
the organ of the original cancerous fumor. Metastasis can also be defined as several steps of a
process, such as the departure of cancer cells from an original tumor site, and mgration and/or
fnvasion of cancer cells to other parts of the body.

The phrases “effective amount” and “therapeutically effective amount™ refer to a dose or
amownt of a substance such as an immunoeconjugate that produces therapeutic effecis for which
it is administered. The exact dose will depend on the purpose of the treatment, and will be
ascertainable by one skilled in the art using known techriques (see, e.g., Lieberman,
Pharmaceutical Dosage Forms (vols. 1-3, 1992}, Llovd, The Ari, Science and Technology of
Pharmaceutical Compounding (1999);, Pickar, Dosage Calculations (1999);, Geodman &
Gilman's The Pharmacological Rasis of Therapeutics, 11" Edition (McGraw-Hill, 2006); and

Remington: The Science and Praciice of Pharmacy, 227 Edition, (Pharmaceutical Press,

2y} In the case of cancer, the therapewtically effective amount of the
immunoconjugate may reduce the number of cancer cells; reduce the tumor size; inhibit (e,

slow 1o some extent and preferably stop) cancer cell infiliration into peripheral organs; inhibit
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(i.e., slow to some extent and preferably stop) tumor metastasis; inhibit, {0 some extent, tumor
growth; and/or relieve to some exient one or more of the symptoms associated with the cancer.
To the extent the iromunoconjugate may prevent growth and/or kill existing cancer cells, it may
be cvtostatic and/or cytotoxic. For cancer therapy, efficacy can, for example, be measured by

assessing the time to disease progression (TTP) and/or determining the response rate {(RR}

“Recipient,” “individual,” “subject,” “host,” and “patient” are used interchangeably and
refer to any mammalian subject for whom diagnosis, treatment, or therapy is desired (e.g.,
humans). “Mammal” for purposes of treatment refers (o anv animal classified as a mammal,
mchuding humans, domestic and farm animals, and 700, sports, or pet animals, such as dogs,
horses, cats, cows, sheep, goats, pigs, camels, eic. In certain embodiments, the manmmal i3
human.

The phrase “synergistic adjuvant” or “synergistic combination” in the context of this
invention includes the combination of two immune modulators such as a receptor agonist,
cvtokine, and adiuvant polypeptide, that in combination elicit a synergistic effect on imumunity
refative to either administered alone. Particularly, the immumoconjugates disclosed herein
comprise synergistic combinations of the claimed adjuvant and antibody construct. These
synergistic combinations upon administration elicit a greater effect on imomunity, e.g., relative to
when the antibody construct or adjuvant is administered in the absence of the other moiety.
Further, a decreased amount of the immunoconjugate may be administered (as measured by the
total number of antibody constructs or the total number of adjuvants administered as part of the
inunoconjugate} compared to when either the antibody construct or adjuvant is adroinistered
alone.

As used herein, the term “admiristering” refers {o parenteral, intravenous,
intraperitoneal, intramuscular, intraturoral, infralesional, intranasal, or subcutancous
admimstration, oral adnunistration, administration as a supposttory, topical contact, intrathecal
administration, or the implantation of a slow-refease device, e.g., a mini-osmotic pump, to the
subject.

The terms “about” and “around,” as used herein to modify a numerical value, indicate a
close range surrounding the numerical value. Thus, if “X” is the value, “about X7 or “around X7
indicates a value of from 0.9X 10 11X, eg., from 0.95X 10 103X or rom 0.99K 10 1.01X. A
reference to “about X7 or “around X7 specifically indicates at least the values X, 0.95X, 0.96X,
097X, 098X, 099X 101X, 1.02X. 1.03X, 1.04X_ and 1.05X. Accordingly, “about X and
“around X7 are intended to teach and provide written description support for a claim linutation

of, e.g, “0.98X.7

—
fol
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ANTIBODIES

In an exemplary embodiment, the immunoconjugates of the invention comprise an
antibody construct that comprises an antigen binding domain that specifically recognizes and
binds PD-L1.

Programmed Death-Ligand 1 (PD-L1, cluster of differentiation 274, CD274, B7-
homolog 1, or B7-H1) belongs to the B7 protein superfaroily, and s a igand of prograromed cell
death protemn 1 (PD-1, PD{CDI, cluster of differentiation 279, or CD279). PD-L1 can also
interact with B7.1 (CD80} and such interaction is believed to inhibit T cell priming. The PD-
L1/PD-1 axis plays a large role in suppressing the adaptive immune response. More
specifically, it is believed that engagement of PD-L1 with uis receptor, PD-1, delivers a signal
that inhibits activation and proliferation of T-cells. Agents that bind to PD-L1 and prevent the
ligand from binding 1o the PD-1 recepior prevent this immunosuppression, and can, therefore,
enhance an immune response when desired, such as for the treatment of cancers, or infections.
PD-L1/PD-1 pathway also contributes to preventing awtoimmunity and therefore agonistic
agents against PD-L1 or agents that deliver immune inhibitory payloads may help treatment of
autoimmune disorders.

Several antibodies targeting PD-L1 have been developed for the treatment of cancer,
including atezolizumab (TECENTRIQ™), durvalumab (IMFINZI™), and avelumab
(BAVENCIO™). Nevertheless, there continues to be a need for new PD-L1 antibody
constructs, including agents that bind PD-L1 with high affinity and effectively prevent PD-
Li/PD-1 signaling and agents that can deliver therapeutic payloads to PD-L1 expressing cells.
In addition, there 1s a need for new PD-L1-binding agents to treat autoimmune disorders and
imfections.

A method 15 provided of delivering a TLR agonist pavload to a cell expressing PD-L1
comprising administering to the cell, or mammal comprising the cell, an immmmoconjugate
comprising an anti-PD-L1 antibody covalently attached to a linker which is covalently attached
to one or more TLR agonisi moieties.

Also provided is a method for eubancing or reducing or inhubiting an iowoune response
in a mammal, and a method for treating a disease, disorder, or condition in a mammal that is
respousive to PB-L1 inhibition, which methods comprise administering a PD-L1
immunoconjugate thereof, to the mammal.

The invention provides a PD-L1 antibody comprising an imomnoglobulin heavy chain
variable region polypeptide and an immunoglobulin light chain variable region polypeptide. The
PD-L1 antibody specifically binds PB-L1. The binding specificity of the antibody allows for

targeting PD-L1 expressing cells, for instance, to deliver therapeutic pavioads to such cells. In
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some embodiments, the PD-L1 antibody binds to human PD-L1. However, antibodies that bind
to any PD-L1 fragment, homolog or paralog also are encompassed.

In some embodiments, the PD-L1 antibody binds PD-L1 without substantially inhibiting
or preventing PD-L1 from binding 1o its receptor, PD-1. However, in other embodiments, the
PD-L1 antibody can completely or partially block {inhibit or prevent} binding of PE-L1 to its
recepior, PD-1, such that the antibody can be used to imbubit PD-L1/PD-1 signaling (e.g., for
therapeutic purposes). The antibody or antigen-binding antibody fragment can be monospecific
for PD-L1, or can be hispecific or muidti-specific. For instance, in bivalent or multivalent
antibodies or antibody fragments, the binding domains can be different targeting different
eptiopes of the sare antigen or targeting different antigens. Methods of constructing
multivalent binding constructs are known in the art. Bispecific and multispecific antibodies are
known in the art. Furthermore, a diabody, triabody, or tetrabody can be provided, whichis a
dimer, trimer, or tetramer of polypeptide chains each comprising a Va connected to a Ve by a
peptide linker that is too short to allow pairing between the Vi and Vi on the same polypeptide
chain, thereby driving the pairing between the complementary domains on different Vi -V
polypeptide chains to generate a multimeric molecule having two, three, or four functional
antigen binding sites. Also, bis-scFv fragments, which are small scFv fragments with two
different variable domains can be generated to produce bispecific bis-scFv fragments capable of
binding two different epitopes. Fab dimers (Fab2) and Fab trimers {(Fab3} can be produced
using genetic engineering methods to create multispecific constructs based on Fab {ragments.

The PD-L1 antibody can be, or can be obtained from, a human antibody, a non-human
antibody, a humanized antibody, or a chimeric antibody, or corresponding antibody fragmenis.
A “chimenc” antibody 13 an anfibody or fragment thereof typically comprising human constant
regions and nou-buman variable regions. A “humanized” antibody is a roonocional antibody
typically comprising a lnuman antibody scaffold but with non-human origin amino acids or
sequences in at least one CDR {e.g.. 1. 2,3, 4, 5, or all six CDRs}.

The PD-L1 antibody can be internalizing, as described in WO 20217150701 and
mneorporated by reference herein, or the PD-L.1 antibody can be non-internalizing, as described
in WO 2021/150702 and incorporated by reference herein.

In an exemplary embodiment, the immunoconjugates of the invention comprise an
antibody construct that comprises an antigen hinding domain that specifically recognizes and
binds HERZ.

A number of anti-HERZ monoclonal antibodies are approved and under clinical

development {(Costa, RLB et al (2020) Breast Cancer 6(10):1-11,
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in certain embodiments, immunoconjugates of the invention comprise an anti-HER2
antibody such as those prepared by the methods of Example 201, In one embodiment of the
mavention, an andi-HERZ2 antibody of an inununoconjugate of the invention comprises a
humanirzed anti-HERZ andibody, e 2., hubMAb4DS5-1, huMAB4DS-2, huMAb4DS-3,
huMAbB4DS-4, huMADb4DS-5, huMAB4D5-6, huMAbB4DS-7 and huMAbB4DS-8, as described in

w1

Table 3 of US 5821337, which is specifically incorporated by reference herein. Those
antibodies contain human framework regions with the complementarity -determinng regions of a
murine antibody (4D3) that binds to HER2. The humanized antibody huMAb4D5-8 is also
referred to as trastuzumab, commercially available under the tradename HERCEPTIN™

10 {Genentech, Inc.).

Trastuzumab (CAS 180288-60-1, huMAb4DS5-8 rthuMAb HER2, HERCEPTIN®,
Genentech, Inc.} 1s a recombinant DNA-derived, IgG1 kappa, monoclonal antibody thatis a
humanized version of a nurine anti-HERZ antibody (4D3) that selectively binds with high
affinity in a cell-based assay (Kd = 5 nM} to the extracellular domain of HER2 (US 5677171,

15 US 5821337, US 6054297, US 6165464, US 6339142, US 6407213, US 6639055, US 6719971,
1S 6800738 US 7074404; Coussens et al {1983) Science 230:1132-9; Slamon et al (1989)
Science 244:707-12; Slamon et al (2001} New Engl J Med. 344:783-792).

in an embodiment of the invention, the antibody construct or antigen binding domain
comprises the CDR regions of trastuzumab. In an embodiment of the invention, the anti-HERZ2

20 antibody further comprises the framework regions of the trastuzumab. In an embodiment of the
invention, the anti-HERZ antibody further comprises one or both variable regions of
trastuzumab.

In another embodiment of the invention, an anti-HERZ antibody of an immunoconjugale
of the invention comprises a humanized anti-HER2 antibody . e.g., humanized 204, as described

25 inUS 7862817 An exemplary humanized 2C4 antibody 1s pertuzumab {CAS Reg. No. 380610-
27-5%, PERJETA™ {(Genentech, Inc.). Pertuzumab 1s a HER dimerization inhibitor HIDI) and
functions to intubit the ability of HER?2 to form active heterodimers or homodimers with other
HER receptors (such as EGFR/HERI, HER2, HER3 and HER4). See, for example, Harar and
Yarden, Oncogene 19:6102-14 (2000); Yarden and Sliwkowski. Nat Rev Mol Cell Biol 2:127-37

30 (2001); Shwkowski Naf Struct Biol 10:158-9 (2003}, Cho et al. Nodure 421.756-60 (2003}, and
Malik et al. Pro Am Soc Cancer Res 44:176-7 (2003}, PERJETA™ is approved for the treatment
of breast cancer.

in an erobodiment of the invention, the antibody construct or antigen binding domain
comprises the CDR regions of perturumab. In an embodiment of the invention, the anti-HER2

35  antibody further comprises the framework regions of the perturumab. In an embodiment of the
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invention, the anti-HERZ antibody further comprises one or both variable regions of
pertuzumab.

Margetwimab (MGAHZ22, MARGENZA™, MacroGemics, Inc.), CAS Reg. No.
1350624-75-7, 15 an FDA-approved anti-HER2 monoclonal antibody. The Fe region of
margetuximab is optimized for increased binding to the activating Fc gamma Rs but decreased
binding to the inhibitory Fe.ganvwoa. Rs on umaoune effector cells (Nordstrom, Ji, et al (2011
Breast Cancer Res. 13(6):R123; Rugo. HS, et al (2021} JAMA Oncol. [7(4).573-584; Markham,
A {2021 Drugs 8

1y, Margetuximab is approved by the FDNA for treatment of patients
with relapsed or refractory advanced breast cancer whose tumors express HERZ at the 2+ level
by romunohistochemistry and lack evidence of HERZ gene amplification by FISH.

HT-19 15 another amii-HERZ monoclonal antibody that binds o an epitope in human
HER2 distinct from the epitope of frasturumab or pertuzumab. HT-19 was shown to inhibit
HER2 signaling comparable to trastuzumab and enhance HER2 degradation in combination with
trastuzumab and perturumab. XMT-1522 1s an antibody-drug conjugate comprising the HT-19
antibody {Bergstrom D. AL et al,, (2015) Cancer Res.; 75.LB-231}.

In an exemplary embodiment, the immunoconjugates of the invention comprise an
antibody construct that comprises an antigen binding domain that specifically recognizes and
binds CEA. Carcinoembryonic antigen-related cell adhesion molecule 5 (CEACAMS) also
known as UD66e (Cluster of Differentiation 66e), is a member of the carcinoembrvonic antigen
(CEA) gene family.

Elevated expression of carcinoembryonic antigen (CEA, CD66e, CEACAMS3) has been
implicated in various biclogical aspects of neoplasia, especially tumor cell adhesion, metastasis,
the blocking of celhar immune mechanisms, and having antiapoptosis functions. CEA 15 also
used as a blood marker for many carcinornas. Labetuzumab (CEA-CIDE™, Immunomedics,
CAS Reg. No. 219649-07-7), also known as MIN-14 and hMN14, 15 a humanized 1gGl
monoclonal antibody and has been studied for the treatment of colorectal cancer (Blumenthal, R
et al {20058} Cancer Immunology Immunotherapy 54(43:315-327). Labetuzumab conjugated to a
carpiothecin analog (labetuzuroab govitecan, IMMU-130) targets carcinoerubryonic antigen-
related cell adhesion mol. 5§ {CEACAMS) and is being studied in patients with relapsed or
refractory metastatic colorectal cancer (Sharkey, R et al, (2018), Molecutar Cancer
Therapeutics 17{1:196-203; Cardillo, T. et al (2018} Molecular Cancer Therapeutics
17(1):150-160). In an embodiment of the invention, the CHEA-targeting antibody construct or
antigen binding domain comprises the Variable light chain (VL kappa) of hMN-14/labeturumab

as disclosed i US 6676924, which is incorporated by reference herein for this purpose.
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in an exemplary embodiment, the immunoconjugates of the invention comprise an
antibody construet that comprises an antigen binding domain that specifically recognizes and
binds TROP2. Tumor-associated calcium signal transducer 2 (TROP-2} is a transmembrane
glycoprotein encoded by the TACSTD2 gene (Linnenbach AJ, et al (1993) Mol Cell Biol 13(3):
1507--15; Calabrese G, et al (2001) Cyrogener Cell Gener. 92(1-2). 164-5). TROPZ is an
wtracellular caloium signal transducer that is differentially expressed it many cancers and
signals cells for self-renewal, profiferation, invaston, and survival. TROPZ is consudered a stem
cetl marker and is expressed in many normal fissues, though i contrasi, i is overexpressed in
many cancers (Ohmach T, et al., (2006} Clin. Cancer Res., 12(10), 3057-3063; Mublmann G, et
al., 2009}, Clin. Pathol., 62(2), 152-158; Fong D, et al., (2008) Br. J. Cancer, 99(8), 1290-
1295; Fong D, et al., (2008) Mod. Parhol., 21(2), 186-191; Ning §, et al., (2013) Newrol 5ci.,
34¢10), 1745-1750). Overexprassion of TROP2 s of prognostic significance. Several Hgands
have besn proposed that interact with TROPZ, TROPZ signale the cells via different pathways
and 1 is transeriptionally regnlated by a coroplex natwork of several transcription factors,

Human TROP2 (TACSTDZ: tumor-associated calcium signal transducer 2, GA733-1,
EGP-1, M1S1; hereinafter, referred to as hTROP2) 15 a single-pass transmembrane type 1 cell
membrane protein consisting of 323 amino acid residues. While the presence of a cell membrane
protein involved in imomune resistance, which is common to human trophoblasts and cancer cells
Faulk W P, etal, Proc. Narl Acad. Sci. 75(4y:1947-1951 (1978)), has previcusly been
suggested, an antigen molecule recognized by a monoclonal antibody against a cell membrane
protein i a human chortocarcinoma cell ine was identified and designated as TROPZ as one of
the molecules expressed in human trophoblasts (Lipinskt M, et al., Proc. Natl Acad. Sci. T8(8),
5147-5150 (1981)). This molecule was also designated as tumor antigen GA733-1 recognized by
a mouse monoclonal antibody GA733 (Linnenbach A 1, et al., Proc. Natl Acad Sci. 86(1), 27-
31 (1989)) obtained by immunization with a gastric cancer cell line or an epithelial glvcoprotein
(EGP-1:. Basu A, et al |, Int. J Cancer, 62 {4}, 472-479 (1995} recognized by a mouse
monoclonal antibody RS7-3G11 obtained by immunization with non-small cell lung cancer
cells. In 1995, however, the TROPZ gene was cloned, and all of these molecules were confirroed
to be identical molecules (Fornaro M, et al., /nf. J. Cancer, 62(5}, 610-618 (1995)). The DNA
sequence and amino acid sequence of hTROP2 are available on a public database and can be
referred to, for example, under Accession Nos. NM_002353 and NP_002344 (NCBI).

in response to such information suggesting the association with cancer, a plurality of
anti-hTROPZ antibodies have been established so far and studied for their antitumor effects.
Among these antibodies, there is disclosed, for example, an unconjugaled antibody that exhibits

in isell antitumor activity in nude mouse xenograft models (WO 2008/144891;, WO
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2011/145744;, WO 2011/155579; W0 2013/077458) as well as an antibody that exhibits
antitumor activily as ADC with a cyiotoxic drug (WO 2003/074566; WO 201 1/06884S; WO
2013/068946; US 7999083). However, the strength or coverage of their activity 1s still
insufficient, and there are unsatisfied medical needs for hTROPZ as a therapeutic target.

TROP2 expression in cancer cells has heen correlated with drug resistance. Several
strategies target TROPZ on cancer cells that include antibodies, antibody fusion proteing,
chemical intubitors, nanoparticles, ste. The in vitro studies and pre~clinical studies, using thege
various therapeutic treatments, have resulted n significant inhubition of tumor cell growth both
fnovitro and w vivo wn mice. Chnieal studies have exploved the potential application of TROP2
as both a prognostic bomarker and s a therapeufic targel 1o reverse resisiance.

Sacituzumab govitecan (TRODELVY®, Immunomedics, IMMU-132), an antibody-drug
conjugate comprising a TROP2-directed antibody linked to a topoisomerase inhibitor drug, is
indicated for the treatment of metastatic triple-negative breast cancer (mTNBC) in adult patients
that have received at least two prior therapies. The TROP2 antibody in sacituzumab govitecan 15
conjugated fo SN-338, the active metabolite of irinotecan (US 2016/0297890; W0 2015/698099).

In an ernbodiment of the invention, the TROP2-targeting antibody construct or antigen
binding domain comprises the light chain CDR (complerentarity determining region) of hRS7
(humanized R87), (US 7238785, mncorporated by reference heremn).

In an embodiment of the invention, the TROP2-targeting antibody construct or antigen
binding domain comprises the light chain CDR (complementarity determining region) or hight

chain framework (LFR) sequences selected from SEQ ID NG |-7.

Region Seguence Residues Length SEQID
(Kabat) NQ.
LFRI DICMTOSPSSLSASVGDRVTITC £-23 23 1
CDR-L1 KAS(ODVSTAVA 24-34 11 2
LFR2 WYQOQKPGKAPKLLIY 35-49 13 3
CDR-L2 SASYRYT 50-56 7 4
LFR3 GVPERFSGSGRGTEFTLTISSLQPEDFAVYYC 57-88 32 5
CDR-L3 QOHYITPLT 853-97 9 o
LFR4 FOGOOGTKLEIK 98-107 16 7

ey
da
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in an embodiment of the invention, the TROP2-targeting antibody construct or antigen
binding domain comprises the heavy chain CDR (complementarity determining region} or heavy

chain framework (HFR) sequences selected from SEQ ID NO. 8-14.

Region Segnence Residues Length SEQID
{Kabat) NQ.

HFR1 QVOLVOSGAEVEKPGASVKVECKASGYTET £-30 36 8
CDR-H1 TAGMQ 31-35 5 9

HFR2 WYROQAPGOQGLEWMG 36-49 4 i0
CDR-H2 WINTHSGVPKY AEDFKG 50-66 17 il
HFR3 RVYTISADYTSTSTAYLOLSSLKSEDTAVYYCAR 67-98 32 12
CDR-H3 SGFGSSYWYFDY 99-110 i2 13
HFR4 WOOQGTLVIVSES 1E1-121 1 i4

In some embodiments, the antibodies in the Ummunoconjugates contain a modified Fe
region, wherein the modification modulates the binding of the Fc region to one or more Fo
receptors.

In some embodiments, the Fe region is modified by inclusion of a transforming growth
factor beta 1 (TGFBL) receptor, or a fragrent thereof, that is capable of binding TGFBL For
example, the receptor can be TGFP receptor I (TGFBRIL). In some embodiments, the TGF
receptor is a human TGFp receptor. In some embodiments, the 129G has a C-terminal fusionto a
TGFPRRIE extracelhidar domain (ECD) as described in US 9676863, incorporated herein. An “F¢
linker” roay be used to attach the IgG to the TGFPRU extracellular domain. The Fe linker may
be a short, flexible peptide that allows for the proper three-dimensional folding of the molecule
while maintaiming the binding-specificity {o the targets. In some embodiments, the N-terminus
of the TG¥P receptor is {fused to the Fe of the antibody construct (with or without an Fe
linker). In some embodiments, the C~ternunus of the antibody construct heavy chain 1s fused to
the TGFB receptor (with or without an Fc linker). In some embodiments, the C-terminal lysine
residue of the antibody construct beavy chain is mutated to alanine.

In some embodiments, the antibodies in the immunoconjugates are glycosylated.

In some embodiments, the antibody in the immunoconjugates is a cvsteine-engineered
anttbody which provides for site-specific conjugation of an adjuvant, label, or drug motety to the
antibody through cysteine substitutions at sites where the engineered cysteines are available for

conjugation but do not perturb immunoglobulin folding and assembly or alter antigen binding
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and effector functions {Junutula, et al., 2008b Nature Biotech., 26{8):925-932; Dornan et al.
{2009) Blood 114{(13):2721-2729, 18 75215341, US 7723485, US 2012/012161S, WO
2009/032249). Cysteine-engineered antibodies can be conjugated to the 8-sulfonyl-2-
aminobenzazepine adjuvant moiety as an 8-sulfonyl-2-aminobenzazepine-linker compound with
wniform stoichiometry {2.g., up to two S-sulfonyl-2-aminobenzazepine moieties per antibody in

an antibody that hags a single engineered cysieine site),

8-SULFONYL-2-AMINOBENZAZEPINE ADJUVANT COMPGUNDS

The immunoconjugate of the mvention comprises an &-sulfonvi-Z-aminobenzazepine
adjuvant moiety. The adjuvant moietv described herein is a compound that elicits an immume
response {i.e., an imnmunostimulatory agent). Generally, the adjuvant motety described herein is
a TLR agonist. TLRs are tvpe-l transmembrane proteins that are responsible for the initiation of
innate imnune responses in vertebrates. TLRs recognize a variety of pathogen-associated
molecular patterns from bacteria, viruses, and fungi and act as a first line of defense against
mvading pathogens. TLRs elicit overlapping vet distinet biological responses due to differences
in cellular expression and in the signaling pathways that they initiate. Once engaged {(e.g.. by a
natural stimulus or a synthetic TLR agonist), TLRs initiate a signal transduction cascade leading
to activation of muclear factor-x B (INF-xB) via the adapter protein myeloid differentiation
primary response gene 88 {(MyD¥88&) and recruitment of the IL-1 receptor associated kinase
(JRAK). Phosphorylation of IRAK then leads to recruitment of TNF-receptor associated factor
6 (TRAF6), which results in the phosphorylation of the NF-xB inhibitor [-xB. As aresult, NF-
xB enters the cell nucleus and initiates transcription of genes whose promoters contain NF-xB
binding sites, such as cytokines. Additional modes of regulation for TLR signaling include TIR-
domain containing adapter-inducing interferon-j (TRIF)-dependent induction of TNF-receptor
associated factor 6 {TRAFG) and activation of MyD¥88 independent pathways via TRIF and
TRAF3, leading to the phosphorvlation of interferon response factor three (IRF3). Similarly, the
My D88 dependent pathway also activates several IRF family members, imcluding IRF5 and
IRF7 whereas the TRIF dependent pathway also activates the NF-xB pathway.

Typically, the adjuvant moiety described herein is a TLR7 and/or TLR® agomst. TLR7
and TLRS are both expressed in monocyies and dendritic cells. In humans, TER7 15 also
expressed in plasmacytoid dendritic cells (pDCs) and B cells. TLRE is expressed mostly in cells
of mveloid origin, t.e., monocytes, granulocvtes, and myeloid dendritic cells. TER7 and TLRS
are capable of detecting the presence of “foreign™ single-stranded RNA within a cell, as a means
1o respond to viral invasion. Treatment of TLR&-expressing cells, with TLRS agonists can result

in production of high levels of 1L~12, IFN-y, IL-1, TNF-g, IL-6, and other inflammatory
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cytokines. Similarly, stimulation of TLR7-expressing cells, such as pDCs, with TLR7 agonists
can result in production of high levels of IFN-a and other inflammatory cytokines. TLR7/TLRS
engagernent and resulting cytokine production can activate dendritic cells and other antigen-
presenting cells, driving diverse innate and acquired immune response mechanisms leading to
tumor destruction.

Exemplary 8-sulfonyl-2-aminobenzazepine compounds (8S02Bz) of the mvention were
synthesized, purified. and characterized by mass spectrometry and shown to have the expected
mass. Additional experimenial procedures are found in the Examples. Activity against HEK293
NFKB reporter cells expressing human TLR7 or human TLRS was measured according to
Example 202. Certain 8-sulfouyl-2-aminobenzazepine compounds demonstrate the surpnising
and unexpected property of TLRR agonist selectivity which may predict useful therapeutic

activity to treat cancer and other disorders.

Table 1: 8-Sulfonyl-2-aminobenzarzepine compounds (8502Bz)
83028z Struchire MW HEK293 HEK293
No. hTLR7 BTLRES

ECS3 (nb) ECS50 (aM)

8502Bz-1 4856 >9000 1656
8S02Bz-2 5096 395 <23
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8512 Bz-3 3835 >3000 202
85(2Bz-4 3945
8502Bz-5 5327
8502Bz-6 5647

&

8802827

4845

o3
fol
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8812828 4445

85028z-9 460.6

8SO2Rz-10 424 5

83028z-11 438.5
0

8502Bz-12 4835
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880128213 4826
8S02Bz-14 481.6
8802Bz-15 438.5
8502Bz-16] | 440.5
8802Bz-17] | 4465
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§-SULFONYL-2-AMINOBENZAZEPINE-LINKER COMPOUNDS

The immunoconjugates of the invention are prepared by conjugation of an antibody with
a 8-sulfonyl-2-aminobenzazepine-linker compound, 8802Bz-L. The 8-sulfonyl-2-
aminobenzazepine-linker compounds comprise a 8-sulfonvi-2-aminobenzazepine (4S0282)
moiety covalently attached to a linker unit. The linker wnits comprise functional groups and
subunits which affect stability, permeability, selubility, and other pharmacokinetic, safety, and
efficacy properties of the immunoconjugates. The hinker unit comprises a polyethvieneoxy
{PEG) group. The linker unit includes a reactive functional group which reacts, 1.e. conjugates,
with a reactive fonctional group of the antibody. For example, a nucleophilic group such as a
lvsine side chain amino of the antibody reacts with an electrophulic reactive functional group of
the 8802Bz-L compound to form the inununoconjugate. Also, for example, a cysteine thiol of
the antibody reacts with a maleimide or bromoacetamide group of the 8802B7-L linker
compound to form the immunoconjugate.

Reactive electrophilic functional groups (Q in Formula ) suttable for the 8802Bz-L
linker compounds include, but are not limited to, N-hydroxysuccinimidyl (NHS) esters and N-
hydroxysulfosuccinimidyl {sudfo-NHS) esters (amine reactive); carbodiimides {amine and
carboxy] reactive); hyvdroxymethyl phosphines (amine reactive); maleimides (thiol reactive);
halogenated acetamides such as N-iodoacetamides (thiol reactive); arvl azides (primary anune
reactive); fluorinated aryl azides {reactive via carbon-hydrogen {C-H) insertion);
pentafluoropheny] (PFP) esters {amine reactive); tetraflluoropheny! (TFP) esters (amine
reactive); imdoesters (anune reactive); isocyanates (hydroxyl reactive); vinyl sulfones (thiol,
amine, and hydroxyl reactive); pyridyl disulfides (thiol reactive); and benzophenone derivatives
{reactive via C-H bond wsertion). Further reagents include, but are not linited, to those
described in Hermanson, Bioconjugate Techniques 2™ Edition, Acadernic Press, 2008,

The invention provides solutions to the limutations and challenges to the design,
preparation and use of immunoconjugates. Some linkers mav be labile in the blood siream,
thereby releasing unacceptable amounts of the adjovant/drug prior to internalization in a target
cell (Khot, A. et al (2015} Bivanalysis T(13):1633-1648). Other linkers may provide stability in
the bloodsiream, but intracelluiar release effectiveness may be negatively tmpacted. Linkers
that provide for desired intracellular release typically have poor siability in the bloodstream.
Alternatively stated, bloodstrearn stability and intracellular release are typically inversely
related. In addition, in standard conjugation processes, the amount of adjuvant/drug molety
loaded on the antibody, te. drug loading, the amount of aggregate that i1s formed in the
conjugation reaction, and the vield of final purified conjugate that can be obtained are

interrelated. For example, aggregate formation is generally positively correlated to the number
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of equivalents of adjuvant/drug moiety and derivatives thereof conjugated to the antibody.
Under high drog loading, formed aggregates must be removed for therapeutic applications. As a
result, drug loading~-mediated aggregate formation decreases immunoconjugate vield and can
render process scale-up difficult.

Exemplary embodiments include a 8-sulfonyl-2-aminobenzazepine-linker compound of

Formula H:

wherein

R! R2 RS, and R are independently selected from the group consisting of H, C1-Ci2
alkvl, C2-Co alkenvl, C2-Cs alkynyl, 5-C 2 carbocvelyl, Co-Coo arvl, C2-Co heterocvelyl, and
Ci-Uoo heteroaryl, where alkyl, alkenyl, alkynyl, carbocyelyvl, arvi, heterocvelvl, and hetercaryl
are independently and optionally substinuted with one or more groups selected from:

—{C1-Coo atkyldiy MR -*;

~(C1-Cr2 alkyldiy-N(R ),

—~{(C1-Cy2 alkvldiv}-OR?;

~((5-Cus carboeyelyly;

—({5-Cus carbocyclyi}-*;

~{(Cs-Cr2 carboeyelyD—(Ci-Ci2 alkyldiyl -NR-#;

~{C3Ci2 carbooyelyD~(Ci-Cro alkyldiyh-N{R):;

~{C3-C1z carboeyelyD-NR-CENRIHINRI-*;

~{{Ce~Coo aryly,

—{Ce{oo aryldiyh—*;

—{Ce-Cro aryldivh-NR)-*,

~{Ce-Cao aryldivh~(Ci~Cr2 alkyldiy-NR %,
—{Ce-Cao aryldivh—{C1-Cr2 alkyldiyD—(Ca-Coo heterocyclyldiyl}-*;
—{(Cs-Cao aryldiyD—~(C1-C1z alkyldivh-N(R );
~A{C-Cao aryldiyDy—{(Ci-Crz alkyldiy -NR-CENROGNR -,
—{C2-Can heterocyclvl);
~{C2-Cao heterocyclyl}-*;
—{C2>-Co heterocyely~«C1-Cio allyldivh-NRO—*;

30
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—{(2-Co heterocyclyl3—(Ci-Crr alkyldivh-N(R %,
—{C2-Cs heterocy clyD-C(=0—(C1-Cr2 atkyldiy -N(R -+,
~{C2-Cs heterocycly-NR-C(=NRINR-#;

—(C2-Co heterocyclyD-NR —~(Co-Uzo arvidivD—(C1-C 2 alkyldivh-RNERS—*;

—{{Z2~Co heterocy cly D—(Ce-Con aryidiviy-*;

—~{({1-Cao heteroaryl);

—{C1-Cao hetercaryldiviy—*;

—{C1-Cao heteroaryl—{Ci-Crz alkvldiv}-N(R)-*;
—{C1-Cao heteroaryD—(C1-C 12 alkyldivD-N{R)z;
~{C1-C20 heteroaryD-NR-CENRFNR -,

—{{1-Cao heteroary -NRICEOC-C i alkyldivD-NR)—%;
~C(=0)-*;

~CEOYHC-Co alkyidiy-NR -,

—C{=0)—{C»C20 heterocyclyvldiyl—+;

~CL=OINR

~CEOINR -,

~CEONERDAC-Cr alkyldiyD-NERHICEOR:
~CEOINERHYAC-Cr alkyldiyD-NRSCEONER ),
~C(=0INR—(C1-Cr2 alkyldiy-N{R*YCOR;
~C{EONR{C1-Ciz alkyldivD-NERHCENRINER :
~CE=EOINRAC-Coz alkyldivh-NRIC(=NRHRS
~C{=OWNR(C1-Cs alkyldivh-NRYC2-Cs heteroaryi);
~C(=0NR(C1-Cos heteroaryldiyD-M(RT-*;
~C(=0NR~(C1-C20 heteroaryldivly—*;
~C{=0NR~(C1-C2o heteroaryldiv~(C1-C 1z alkyldivh-N(R )

~C(EOINR(C1-Cao heteroarvidivi)—Ca-Cao heterocy elyldiyly-CEOINRCi-Cn

alkyldivh-NR-*;
ANR
~NER-¥
~NERICEOIR,
SN(RHC(=0)-¥;
“N(ROHCEOINER Y
~NERHCEOINR)-,
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~NRHICORY;
~NRCENRNER 2

~NRCENRMR
5 SNERHCEO-(C1-Crz alkyldiv)-N(RT)-*;
—N{RHCs-Cs heteroaryly;
~N{R>-S(=01—(C1-C1z alkyl);
=0 C-Cu altkyl);
—O—{(C1-C12 alkyldivh-N(R "p;
19 ~0-(C1-C12 alkyldivh-N(R)-*;
~O-CEOINR ),
~O-CE=OINR-*;
~O—~{R7)-*;
-OR*:
15 S0 C2-Coo heterocyelyldiyl-*;
~8(=0)~{{2-C20 heteroovelyldiyl—(Ci-Crr alkyldivh-N(R M,
~8(=01~{(C2-C20 heterocy clyldivh~C1-Ciz alkyvldiyD-NR-*; and
=~ 8{=)-(C2-Cao heterocy clyldiyy-(C1-Caz alkyldivl)~OH;
or R? and R® together form a S- or 6-membered heterocyclyl ring;
20 3,32, %3, and X are independently selected from the group consisting of a bond,
C(=0), CEOINRY), O N(RY), S, S(0), and S(ORNR™):
R is independently selected from the group consisting of H, Ce-Cao aryl, C3-Caz
carbocyelyl, Cs-Cao aryldivl, C1-Cn atkyl, and Ci-Cre alkyldiyl, or two R groups together form
a 5~ or 6-membered heterocyelvl ring;
25 R is selected from the group consisting of Cs-Cao arvi and C1-Cao heteroaryl;
where the asterisk * indicates the attachment site of L, and where one of Y, R?, R® and
R*is attached to L;
L i3 the linker selecied from the group consisting of;
Q-C(=0)-PEG—;
30 Q-CEO-PEG-CEOINRYCi-Ch alkyldiy-CE0)-Glue—;
O-C(=0)-PEG-0—;
Q-C{(=0)-PEG-0-C(=0)—
Q-C(=0-PEG-C{(=0)—,
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Q-C(=0-PEG-C(=0)-PEP—;

Q-C(=0)-PEG-N{R"—;

Q-CEO)-PEG-NRO-C(=0);

O-CEO-PEG-NEO-PEG-CE=O-PEP—;

Q-C(=0r-PEG-N'(R°n-PEG-C(=0)-PEP—;

Q-CEO-PEG-C=0-PEP-N(ROC1-Cp alkyldiyly—

Q-CEQ-PEG-C=0)-PEP-N{R(C1-C o alkyldivhN(ROC{E=O—(Ca-Cs
moncheterocyclyldiyly—;

Q-C(E=0)-PEG-SS—(Ci-Cr alkyldiyh-OC(=0)—

Q-C(=03-PEG-88-(C1-C1z alkyldiy)~C (=0}

Q—CH2 ) C=OINRNY-PEG—

Q{(CHD)u-C=0NR-PEG-C=OIWNRNAC-C i alkvidiy-C(=0)-Gluc—

Q- {CH ) C{=0N(R*}-PEG-O-,

QO CHDa C=OINR -PEG-0-C(=0)—;

Q—«CH - CEONERY-PEG-NR Y-

QACHD) - CEOWNRY-PEG-NPEG-COH-PEG-N(R )

Q- (CH2 - C{=0WNR - PEG-C{=0IN(PEG-COH)-PEG-N(R )
O~ CH)a—CEONERO-PEG-NRH-CE=OY-;

Q~(CH2u-CEOINRY-PEG-CEOINPEG-COH)-PEG-C(=0)—;
Q—{(CH2)u~C(=ON(R-PEG-C{=0)-PEP-; and
Q- {(CH2 - CEOINRS-PEG-S8-(C1-Crz alkyldiy-0C(=0};
RS is independently H or C1-Ce alkyl:
PEG has the formuda; ~{CH2CH2O b (CHz e, m s an integer from 1 to 5, and nis an
integer from 2 to S{;

Glue has the formula;

A

O

HO OH

O OH

23
I3
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PEP has the formula;

af( W Ao

vhete AA 1s independently selected from a natural or vnnatural amino acid side chain, or
one or more of AA, and an adjacent nitrogen atom form a S-membered ring proling amine acid,
and the wavy line indicates a point of attachment;
Cycis selected from Ce-Co arvldivt and C1-Con hetercaryldiv, optionally substituted
with one or more groups selected from F, Cl, NOz, —OH, —OCH:, and a glucuronie acid having
the structure:

MRAN

0. 0. _COuH

HO OH
OH

R7is selected from the group consisting of ~CH(RHO-, ~CHz—, ~CHNR¥-, and -
CH{R®O-C(=0}-, where R is selected from H, C1-Cs alkyl, C(=0)-C1-Cs alkyl, and
C=OINER. where R’ is independently selected from the group consisting of H, C1-Ci» alkyl,
and ~{(CHaCH2O3o—(CH2 }u—OH, where m is an integer from 1 o 8, and n 1s an integer from 2 to
50, or two R® groups together form a 5- or 6-membered heterocyclyvl ring;

y is an integer from 2 to 12;

zisGorl;

Q 15 selected from the group consisting of N-hydroxysuccinimidyl, N-
hydroxysulfosucciumidyl, maleinude, and phenoxy substituted with one or more groups
independently selected from F, CL, NOz, and SO5™; and

alkyl, alkyidivl, alkenvl, alkenyldivl, alkynvl, alkyuyldiyl, arvl, aryldivl, carbocyelyl,
carbocvelyldivl, heterocyelyl, heterocyelyldivi, heterocaryl, and hetercaryidivl are independently
and optionally substituted with one or more groups independently selected from ¥, CE Br, |, —
CN, —CH;, —CHoCH;, —-CH=CH;, —C=CH, —C=CCHs, ~-CHCHCH;, —~CH(CH: )2, —
CH:CH(CH: )2, ~CH20H, ~CHROCH;, ~CHLCHROH, ~C{CH pOH, ~CH{CH))CH(CH: ), ~
C{CHs pCHOH, —CHCHRSORCH;3, —CH2OP(OWOH )y, —CHLF, —CHF2, —CFs, —-CH2(F;, -
CHCHF:, ~CH(CH3)CN, ~C{CH3)CN, ~CH:CN, ~CHaNH», ~CHzNHSO:CHa, ~CHNHCH:,
~CHAN(CHs )z, ~COeH, ~COCHs, ~COCHa, ~COU{CHs ), ~COCH(OH)CH;, ~CONHz,
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CONHCHs, -CON(CHs o, —C{CH3 RCONHs, —NH», -NHCH;, -N(CHs)p, -NHCOCH;, —
MN{CHYCOCH:, —NHS(ORCH:, —N{CH)C(CH pCONHz, —N{CHYCH2CHRS(0)CH;s, —
NHC(ENHH, -NHCENHICH:, ~-NHCOENHNH,, ~-NHC(=0NH,, -NO:, =0, ~0H, ~OCH;,
—OCHCHs, —OCH2H20CH:, ~OCHCH2OH, —OCH2CHN(CH3 ), —O(CH2LH2O o
(CH2C O, ~O(CHCHOWH, ~OCH:F, ~OCHF:, ~OCF;, ~OP(GHOH ), ~S(ORN{CH:), -
SCH3, —S{0O3CH;, and —S(O)»H.

An exemplary embodiment of the 8-sulfonyl-2-aminobenzazepine-linker compound of

Formuda I includes wherein (@ is selected from:

o] F F

An exemplary embodiment of the 8-sulfonyl-2-aminobenzazepine-linker compound of
Formula If includes wherein (§ 15 phenoxy substituted with one or more F.

An exemplary embodiment of the 8-sulfonyl-2-aminobenzazepine-tinker compound of
Formuda I includes wherein  is 2,3,5 6-tetrafluorophenoxy.

An exemplary embodiment of the &-sulfonyl-2-aminobenzazepine-linker (8SO2ZBL)
compound is selected from Table 2a. Each compound was synthesized, purnified, and
characterized by mass spectrometry and shown to have the mass indicated. Additional
experimental procedures are found 1n the Examples. The &-sulfonyl-2-aminobenzazepine-linker
compounds of Table 2a dervonstrate the surprising and unexpected property of TLRS agonist
selectivity which may predict useful therapeutic activity to treat cancer and other disorders. The
8-sulfonyl-2-aminobenzazepine-linker intermediate, Formula I compounds of Table 2a are
used in conjugation with antibodies by the methods of Example 201 to form the

Immunoconjugates of Table 3a.

25
S le)
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Table 2a &-Sulfonyl-Benzarepine-Linker (8SO2BzL) compounds

88502BzL Structure MW
No.
880287L-1 12113
o/
5
G
{
O
b
O
{
{
88028712 1047 .1

{3
fol



WO 2023/154307 PCT/US2023/012576

85028213 10012
8802B7L-4 987 1
8S0O2BzL-5 1046.2

w



WO 2023/154307 PCT/US2023/012576

85028216 o 10742

— ~N_ B
P HNH\(O 3{
-
g Q/’/
\—*\G‘j”
8S02B7L-7 HC\S:}Q N, 1044 2

8§5Q2B7L-8 HO. B NH; 1045.2

IO



WO 2023/154307 PCT/US2023/012576
{SO2R7L-9 985.2
85O2B7L-10 999.2
8S02BzL-11 (’\Q 10012

Ii‘}
3
EG
q
R
X
O\E\ o)
OA\'/QV’\N'J}\\/N \
H
Q
8§5O2B7L-12 O 11613

§\f
N

g L
i ?i:

J/O

rj}

J/O

3
OWQ"\«“Q\/’\O*\JC’

{3



WO 2023/154307 PCT/US2023/012576

850282113 10602

8§502BzL-14 1015.2

8S02BzL-15 11293




WO 2023/154307 PCT/US2023/012576
8502 B7L-16 f\QA\ 10232
SRR
NH KN,
< OBy
(@ G
Q N
p %L
OL Hi
3
O
Lo 8
[8]
N
199}
(0]
852 BAL-17 o) 10471
g Y
850287118 971.1




WO 2023/154307 PCT/US2023/012576

8502B2L-19 9981
850282120 1058.2
880IBzL-21 10411




%3]

WO 2023/154307 PCT/US2023/012576

850282L.-22 10271

8§502B7L-23

o
O _ O\W;Qf

Comparator compounds from Table 2b have an activated ester, tetraflucrophenyl or
sutfotetrafluorophenyl group which reacts with a tysine residue of an antibody 1o form an
iununoconjugate with an amide bond between the antibody and the TLR-agonist-linker motety

according to Example 201,
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Table 2b TLR agonist-linker Comparator Compounds
Comp Stracture MW
-1 1163.2
c2 12743

S-SULFONYL-BENZAZEPINE IMMUNOCONIUGATES

Immune-stimulating antibody conjugates, i.e. immunoconjugates, direct TLR7/8 agonists
into tumors to activate tumor-infiltrating myeloid cells and initiate a broad innate and adaptive
anti-tumor immune response {Ackerman, et al., (2021} Noture Cancer 2:18-33.

Exemplary embodiments of immunoconjugates comprise an antibody covalently
attached to one or more 8-sulfonyl-2-aminobenzazepine moieties by a linker, and having

Formula &

or a pharmaceutically acceptable salt thereof,
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wherein:

Ab is the antibody ;

pis an integer from 1 to §;
L 1s the linker;

D is the 8-sulfonyl-2-aminobenrazepine motety having the formula:

RYRZ R? and R* are independently selected from the group consisting of H, C1-Cn
alkyl, C2-Co alkenvl, C2-Ce alkynyi, C3-Ciz carboeyvelyl, Co-Coo arvl, Co-Cs heterocyelyl, and
Ci-Cao heteroaryl, where alkyl, alkenyl, alkynyl, carbocyelyl, arvl, heterocyelyl, and heteroaryl
are independently and optionally substituted with one or more groups selecied fromu

~{C1-Cr2 alkyldivD-N(R%)-*;

—(Ci-Cy alkyldivl-N(R ),

~{C1-C1z alkyldivh-OR3,

—{3-Crz carbocyclviy;

—{Cs-Ci2 carboevelvl)-¥;

~{C3Ci2 carbooyvelyD~(Ci-Cro alkyldiyD)-NR>-*;

—{(C3-Ciz carboeyely—Cri-Crz alkyldiyl-N(R™};

—(C3-C12 carbocyely I-NR -C(E=NRIINR -*;

—{Cs~Co0 aryl),

—~{Ce-Cao aryldivh)—*:

~A{Ce-Cro aryldivh-NR )-*;

~{Ce-Cap aryldiyD—(Chi-Crz alkyldivD-NR -*;

—{Ce-Coo aryldivh—(C1-Crz alkvldiv)—{C2~-Coo heterocy chyldiyh—*;

A Ce-Cao aryldiyl~(Ci-Ciz alkyldivD-N(R ),

~{Co-Cao aryldiyD—~(Cs-Crz alkyldiyD-NR3-C{ENR7NER -

~{C2-Cao heterocyclvl);

~{C2-Cao heterocyclyl)-*;

—{(C2-Co heteroeyely—C1-Cx alkyldivh-NR -,

—{(2-Cs heterocy elyD—(Ci-C2 alkyldivh-N{R g,
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—{(2-Co heterocycly—C=0)—C1-C i atkyldiyD-IN(R—*;
—~{C2-Cs heterocy clyJ-NR—C(=ENROGNR-*;

PCT/US2023/012576

~{C2-Cs heterocy elyD-NR—(Co-Coo arvidivD—Ci-Ciz alkyvidivh)-NER-*;

—{C2-Co heterocy clyy—{Ce-Coo aryidiyli—*;

—((C1~Cao heteroarvi);

—{(1++Cao heteroaryh—*;

—{C1-Cao heteroary3—{C1-Crz alkyldiyD-N(R -+

—{C1-Cao heteroaryy—{Ci-Cr2 alkyldiv-N(R ;

—{(Ci-C20 heteroaryD-NRI-CENRN{RY)-*;

~(C1~Cao heteroary-NRICEO}-(C1-Ciz alkyldiy-NER)-*

~C(=0y-*:

~C{EOHCHCrz alkyldiyD-N{R-*;
~C(E0-(Cr-Coo heterocy clyldiviy-*;
~C=0NR);

~C{=0MNR -,

~C(EOMNRDCi-Crz alkyidiv-NR)C=0IR,
~CEONRC-C e alkyldiyD-NRHCEOINER Y;
~CEOINRIAC-Cr alkyldiyD-NRHCORS;
~C(=0INR(C1-Crz alkyldiyD-N{RICENRPINIR Y,
~C{=ONR{C1-Ciz alkyldiv-NRC(=NR¥MR?;
~CE=0INRC-Ce alkyldiv)-NR({2-Cs heteroaryi);
~C(=0NR~(C1-C2o heteroaryldiyD-NR )-*;

~CEOINR(C1-Cao hetercaryldiyly-*;

~C(=0INR(C1-Ca heteroaryldiyD—(Ci-Crz alkvldivD-N(R );

~C{=0NR~(C1-Cao heteroaryldiv}~(C2-Cao heterocy clyldivh-C(=OWNR —~(C1-C

atkyldiyl3-NR-*;
-N(R):
~N(R}-H;
~NRHICEOHRT,
SNERHCE=0)-*;
SNERHCEGINER Y,
~NRHICEOINER-*;
~NERBICOIR®;

fol
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~NRICENRNR )z
“NRPCENRMINR Y-,

~NENCEO)(C-C e alkyldiy-NR -,

SNERHYAHC2-Cs heteroaryl);

~N{R)-8(=0)—(C:-Cr2 alkyl);

—0—{C1-Cuz alkyl);

~O~{C1-Cu2 alkvldivh)-N(R):

—O—{1-C 12 alkyldivh-N(R—*;

~O-CEOINR ).

~O-CEOINRY-*;

~O-(R)-*:

~-0OR%

—8{=0}—(C2-Cao heterocyclyidivh—*;

S0 C2-Co0 heterooyelyldiyD—(Ci-Ciz alkyldivl-N(R p;

~8(=0)—~{{2-C20 heterocvelyldiyli-(Ci-Cie alkyldivl)-NR*-*; and

—S{=01—{(C2-Cao heterocyclyldiv—~(Ci-Ciz alkvldivh-OH;

or R? and R together form a S- or 6-membered heterocyclyl ring;

X! X% X°, and X* are independently selected from the group consisting of a bond.
C(=0), CEOINRT), O, N(R), S, S(0)2, and S(ORN(R™),

RY is independently selected from the group consisting of H, Ce-Cao aryl, (3-Cu

carbocvelyl, Ce-Coo aryldivl, C1-Cr alkyl, and Ci-Ci2 alkyidiyl, or two R® groups together form

a 5- or 6-membered heterocyclyl ring;

R is selected from the group consisting of Ce-C2e aryl and C1-Cao heteroarvl;

where the asterisk * indicates the attachment site of L, and where one of R, R?, R and

R* s attached to 1
L is the linker selected from the group consisting of
~C{=0)}-PEG—;
~C(=0)-PEG-C(=OINR(Ci-C iz alky ldivh-C(=0)-Gluc—
~C(=0)-PEG-0-;
~C(=0)-PEG-0-C(=0)—
~C{=0)-PEG-C{=0)—;
~C{=0-PEG-C(=0)-PEP—;
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~C{=0}PEG-N(RY—;
~C{(=0}-PEG-NRH-C=0)—;
~C(=0-PEG-N(R}-PEG-C(=0)-PEP,
~C(=0)-PEG-N(R p-PEG-((=0)-PEP—:
~C{=0-PEG-C(=0)-PEP-N(R-(C1-C 1z alkvidiv—
—C(=0)-PEG-C(=0)-PEP-NRHY{C1-C2 atkvidivhNROHCE0-(Ca-Cs
monoheterocyvelyldivh—;
~C(=O-PEG-85+C-Co alkyldiv-0C(=0)-
—C{(=0)y-PEG-S5—((1-Cr alkyldivh—-C(=0)—;
—succininmidy - (CH2 - CEOINRS)-PEG;
—succinimidyl—{ CH2}a—C{=0INRO-PEG-CEOINRSAC-Cin
alkvldiy)-C(=0)-Gluc—;

—succinimidy < CH)m—CEONRS-PEG-0—;
—succinimidyl~{CH2u—CFONRNY-PEG-0-C(=0)—;
~suceininidy - (CH2 - C(=OINRO)-PEG-C{EHQY-,
—succinimidy -(CH2 - C (=0IN(RE - PEG-N(R )
—succinimidyI-{ CH)a—~C(=0N(R - PEG-N(PEG-CO:H}-PEG-N(R )~
—suceintmidyl-(CH)a—C EOMNR-PEG-C(=0NPEG-COM)-PEG-NR ),
—succinimidyl~{CH2 )u—C FOMNRI-PEG-NR -C(=0)—:
~suceininidy - (CH2 - C(#=ONRO)-PEG-N(PEG-CO:H - PEG-C(=0)
~succinimidy -(CH2 - CEOIN(RS)-PEG-CEOIN(PEG-COHY-PEG-C(=0)—;
~succinimidy - CH2 }u~C (=OIN{R®)-PEG-C(=0}-PEP~; and
—suceintmidyl-(CH)u-C EOMNRE-PEG-885~(C1-Cuz alkyvldivh-0CE=0)—

RS is independently H or C1-Ce alkyl:

PEG has the formuda; ~{CH2CH2O b (CHz e, m s an integer from 1 to 5, and nis an

integer from 2 to S{;

Glue has the formula;

A

O

HO OH

O OH
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PEP has the formula;

af( W Ao

vhete AA 1s independently selected from a natural or vnnatural amino acid side chain, or
one or more of AA, and an adjacent nitrogen atom form a S-membered ring proling amine acid,
and the wavy line indicates a point of attachment;
Cycis selected from Ce-Co arvldivt and C1-Con hetercaryldiv, optionally substituted
with one or more groups selected from F, Cl, NOz, —OH, —OCH:, and a glucuronie acid having
the structure:

MRAN

0. 0. _COuH

HO OH
OH

R7is selected from the group consisting of ~CH(RHO-, ~CHz—, ~CHNR¥-, and -
CH{R®O-C(=0}-, where R is selected from H, C1-Cs alkyl, C(=0)-C1-Cs alkyl, and
C=OINER. where R’ is independently selected from the group consisting of H, C1-Ci» alkyl,
and ~{(CHaCH2O3o—(CH2 }u—OH, where m is an integer from 1 o 8, and n 1s an integer from 2 to
50, or two R® groups together form a 5- or 6-membered heterocyclyvl ring;

y is an integer from 2 to 12;

zis Oorl; and

alkyl, alkyidiyl alkenyl, alkenyldivl, alkyuvl, alkynyvldivl, aryl, arvldivl, carboeyelyl,
carbocyclyldivi, heterocyclyl, heterocyelyldivl, heteroaryl, and heteroarvidivl are independently
and optionally substituted with one or more groups independently selected from F, CL, Br, |, ~
CN, —CH;, —CH2CH;s, —CH=CHs, —C=CH, -C=CCH;, ~CHCHoCH;, -CH(CHs ), -
CHOH(CHs Y, ~CH20H, ~CHOCH:, ~CHCHR0H, ~C(CHROH, ~-CHOH)CH{CHs ),
C(CH: pCH20OH, —CHCH2SGoCHs, —CH2OP(ONOH ), —CHoF, —CHF), —CF;, —CH:CF;5, —
CHCHEF2, ~-CHOCH)ON, ~CCHzRCN, ~CHON, ~CHaNHz, ~CHaNHS G2 CHs, ~CHaNHCH;,

CHRN{CHs), ~COoH, ~COCH;:, ~COCH;, ~CGC(CHs s, ~COCH(OH)CHs, ~CONH,, ~
CONHCHs, —CON{CHs )2, ~C(CH3pCONH, —NHz, -NHCH;, -N{CHs ), -NHCOCH;, —
N{CHCOCH:, ~NHS(ORCH:, -N{CH)C{CH pCONH:, ~-N(CHCHCHS(ORCH:,
NHC(=NH)H, -NHC(ENHCHs, —~NHC(=NH)NH2, ~NHC(=0)NHs, -NO», =0, ~OH., ~OCH;,
~OCHCHs, ~OCHCHOCH:;, ~OCH:CHOH, ~OCHCHN(CHs 2, ~O(CHCH2G )
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(CHopCOH, —O{CHCHORH, —OCH:F, —OCHF,, —OCF:, —OP(OXOHp, —S(ORN(CH;s), -
SCH;, —S{ORCH;, and —S{O)H.

An exemplary embodirnent of the immunoconjugate of Formula T includes wherein X' is
abond, and R1is H

An exemplary embodirnent of the immunoconjugate of Formula | includes wherein X7 is

abond, and R? is Ci-Cs alkvi

An exemplary embodiment of the immunoconjugate of Formula T includes wherein X2
and X2 are each a bond, and R? and R® are independantly selected from C1-Ce alkyl, ~0—(Ci-
Ci alkyly, ~(Ci-Cr2 alkyldivh—OR’, ~{€C1-Cr alkyldivh-N(RICOR®, ~(Ci-Crr alkyl)-
OC{OMN(RM2, —0—~{C1-C12 alkyD-NRHICO:R®, and —~0—(C1-Cr2 alkyD-OCOMNER .

An exemplary embodirnent of the immunoconjugate of Formula 1 includes wherein R% is
C1-Cg alkyl and R is ~(C1-Cs alkyvidivD-NRCO:RY,

An exemplary embodiment of the immunoconjugate of Formula [ includes wherein R is
~CH2CH2CH: and R s selected from ~CHoCH2CHaNHCO2(-Bu), -

OCH2CHNHC On{cvelobutyl), and —CH2CH2CH2NHC Oo{cyelobuiyly.

An exemplary embodiment of the imurnuncconjugate of Formula I includes wherein R?
and ¥ are each independently selected from —~CH2CH2CH, —OCHCH3, —OUH(Fs, —
CHCHCFs, ~OCHCH20H, and ~CHCHLCH0H.

An exemplary embodiment of the immunoconjugate of Formula I includes wherein R?
and R? are each ~CH2CH2CHs.

An exemplary embodiment of the imnunoconjugate of Formula I includes wherein R is
~CH2CH2CHs and RY is ~OCH:CHa.

An exemplary embodiment of the immunoconjugate of Formula | includes wherein X7-

R’ is selected from the group consisting of
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An exemplary embodiment of the immunoconjugate of Formula 1 includes wherein X is
abond, and R* is HL.

An exemplary embodirnent of the immunoconjugate of Formula 1 includes wherein R s
attached to L.

An exemplary embodiment of the immunoconjugate of Formula 1 includes wherein R? or
R¥ is attached to L.

An exemplary embodiment of the immunoconjugate of Formula 1 includes wherein X°—

R¥-1. is selected from the group consisting of’
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where the wavy line ndicates the pont of attachment to N.

5 An exemplary embodinent of the immunoconjugate of Formula 1 includes wherein R* is
Ci-Ci alkyl.
An exemplary embodirnent of the immunoconjugate of Formula 1 includes wherein R*
is ~(C1-Cr2 alkyldiy-N{R)-*; where the asterisk * indicates the attachment site of L.
An exemplary embodiment of the immunoconjugaie of Formula | includes wherein L is
10 -C{E=O-PEG- or ~C{(=0)-PEG-C{=0)-.
An exemplary embodiment of the immunoconjugate of Formula § inclades wherein L s
attached to a cystetne thiol of the antibody.
An exernplary embodiment of the immunoconjugate of Formula | includes wherein for
the PEG, mis 1 or 2, and n is an integer from 2 to 10; or wherein n is 10,
15

An exemplary embodiment of the immunoconjugate of Formuda Tincludes wherein L
comprises PEP and PEP 15 a dipeptide and has the formula:

o
>4
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$ ~y \i/l\ }CW RL}”%

An exemplary embodiment of the immunoconjugate of Formula 1 includes wherein A&
and AA are independently selected from H, —CHs, —CH{CHz ), —CH2(CeHs),
~CHCH2CH2CHoNH:, ~CHoCHCHNHCINHINH,, ~CHCH{CH:)CHs, ~CH2SO:H, and
~CHoCH2CHoNHC{(O)NH»; or AAr and AA» form a 5-membered ring profine amino acid.

An exemplary embodiment of the immunoconjugate of Formula § includes wherein AAs
is —-CH{CHs», and AAz i1s —-CH2CH2CHoNHC{O)NH:.

An exeroplary embodiment of the immunoconjugaie of Formula | includes wherein AAy
and AA» are independently selected from GlcNAc aspartic acid, —CH2SOsH, and —-CHOPO:H.

An exeroplary embodimoent of the immuvoconjugate of Formula § includes wherein PEP

has the formula:

Al o
5 ﬁ\})\
\N
H

O Alg

wherein AA1 and AA» are independently selected from a side chain of a naturally-
gocurring amino acid.
An exemplary embodiment of the immunoconjugate of Formula | inclades wherein L

comprises PEP and PEP is a tripepude and has the formula:

“ Q Al H O
N N Cyc—R7 %
“%Z/’ E/J\j( \]/H\N/( };
Ahg o Aa |

An exemplary embodiment of the immunoconjugate of Formuda T includes wherein L

comprises PEP and PEP s a tetrape p“tdt and has the formula;

AP /Hr Lo

An exemplary embodiment of the inwnunoconjugate of Formula { includes wherein:

=3
foie)



WO 2023/154307 PCT/US2023/012576

AAq s selected from the group consisting of Abu, Ala, and Val;
AAz s selected from the group consisting of Nie(Q-Bzl), Oic and Pro;
AAs s selected from the group consisting of Ala and Met{O); and

A Ay is selected from the group consisting of Oic, Arg(NGz), Bpa, and Nie(O-Bzl).

An exemplary embodiment of the immumoconjugate of Formula 1 includes wherein L

5
comprises PEP and PEP is selected from the group consisting of Ala-Pro-Val, Asn-Pro-Val,
Ala-Ala-Val, Ala~-Ala-Pro-Ala, Ala-Ala-Pro-Val, and Ala-Ala-Pro-Nva,
An exermplary embodiment of the immunoconjugate of Formula I includes wherein L
comprises PEP and PEP is selected from the structures:
OBz
OBzl HoO
555 N N\:’JL\
H
LN SN
N T N
H o 2
o
0=8:=0 NH
i ’/hxgc‘
O
HN\
10 RT

; and

An exemplary embodiment of the immunoconjugate of Formula I includes wherein L is

selected from the siructures:

54
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where the wavy line indicates the aitachment to R,

The invention includes all reasonable combinations, and permutations of the features, of

the Formula | embodiments.

[#3]

In certain embodiments, the immunoconjugate compounds of the invention include those
with immunostimulaiory activily. The immunoconjugates of the invention selectively deliver an
effective dose of a 8-sulfonyl-2-aminobenzazepine (880287} drug to tumor tissue, whereby
greater selectivity {7 e, alower efficacious dose) may be achieved while increasing the
therapeutic index {“therapeutic window™} relative to unconjugated 3502Bz.

10 Each immunoconjugate of Tables 3a and 3b was prepared according {o the methods of

Example 201, purified by HPLC, and characterized by mass spectroscopy.

Table 3a 8-Sulfonyl-2-Aminobenzazepine lmmunoconjugates (IC)
Tsnpunocor) 83028271 Antibody AR chDC Activation
jugate No. Tahle 2a Antigen geLcirig;Z) —ECs

{8M)
1C-1 8502BzL-1 frastuzuniab 2.5
HER2
iC-2 83028712 TROPZ 39 3.8
1C-3 8302BzL-3 TROP2 39 0.4
C-4 8S02BzL-4 TROP2 3.8

B
fole]



WO 2023/154307
C-3 8SC2BzL-S TROP2 3.7 0.4
1C-6 8S02B7L-6 TROP2 2.6 6.6
iC-7 83028 7L-7 TROPZ 3.9 27.3
1C-8 88028718 TROP2 3.6 4.2
C-9 ASC2BL-9 TROP2 4.0 2.4
IC-10 | 8S02BzL-10 TROP2 43 1.5
IC-11 | 88302B2zL-8 TROPZ 38 mouse
IC-12 | 8S02B7L-8 TROP2 3.8 mouse
IC-13 | 8802B7L-8 rituximab 3.2
CD20
1IC-14 | 8R02B7L-8 TROP2 33 mouse
IC-15 | 88Q2BzL-7 avelumab 4.0
PD-L1
iC-i6 | 8802878 avehumab 38
PD-L1
1C-17 | 8S02B7L-5 PIO-(EE 3.L40103
PO-LI
IC-18 | 8S02BzL-4 116-GIE 3.2, ¢4
34
PD-L1 25 50
IC-19 | 88Q2BzL-3 HIO-GIf 31 0.4
PD-L1
IC-20 | 8802872 F10-GIF 3.5 5.2
PD-L1
1C-21 | 8S02BzL-7 anti-M PD-LI 3.3
IC-22 | 880O2RzL-7 rat [gG2b 33
isotype control
{C-23 | 88028711t trastnzaraab 3.3
HER2
1C-24 | 8SQ2B7L-12 trastuzamab 3.8
HER2
1C-25 | 8302B7L-14 {rastuznmab 34
HER2
1C-26 | 8SC2BzL-13 trastuzaraab 3.5 1.5

PCT/US2023/012576



WO 2023/154307

HER2

1C-27 | 8S02BzL-16 trastuzamab 3536116
HER2

1C-28 | 8802BzL-18 110-GIf 3.5 0.4
PD-L1

IC-29 | 8802BzL.-19 F10-Gif 3.6 5.6
PD-L1

1C-30 | 8802BzL-20 1IG-GHE 33 1.3
PD-LI

1C-31 | 8802B7L-17 trastuzuraab 3.2
HER2

IC-32 1 8802872 trastuznmab 33 17
HER2

1C-33 | 8802BzL-3 trastuzunmab 3.5 0.5
HER2

1C-34 | 8802BzL-4 trastuzamab 3.7 0.9
HER2

IC-35 | 8RO2B7L-3 {rastuznmab 35 0.9
HER2

1C-36 | 8S02BzL-10 trastuzanab 3.7
HER2

IC-37 | 8802B7L-23 trastuzamab 2.1 1.3
HER2

iC-38 | 880282022 {rastuznmab 1.9 £.8
HER2

1C-39 | 8SO2BzL-21 trastuzainab 2.8 1.6
HER2

1C-40 | 8802B7L-9 trastuzamab 4.0
HER2

iC-41 | 8802B2L-7 trastuznmab 4.0
HER2

1C-42 | 8802BzL-8 trastuzumab 34,40
HER2

1C-43 | 8802BzL-0 trastuzuniab 3.8
HER2

o
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{C-44 | 8SO2BzL-7 higGl 3.8

isotype control

Table 3b Comparator Invnunocorgugates (CIC)
Comaparator Comparator Antibody DAR cBC Activation
Ianpunoconjugate conaponnd (L E2p70
Neo. Table 2b :?gm*etmn) — B s
()
CIC-1 C-1 TROP2 2.4 0.8
CIC-2 C-2 TROP2 2.5 0.7

Figure | shows a graph of secreted TNFo {(Tumor Necrosis Factor alpha) cytokine levels
after incubation of varving concentrations of immunoconjugate IC-3, comparator CIC-1, and
naked antibody TROP2 with a co-culture of cancer cells with a ¢DC-enriched privoary cell
isolate. Figure 2 shows a graph of secreted TNFo (Tumor Necrosis Factor alpha) cytokine levels
after incubation of varving concentrations of immunoconjugate 1C-3, comparator CI1C-2, and
naked antibody TROP2 with a co-culture of cancer cells with a ¢cDC-enriched primary cell
isolate.

Secreted cytokine levels in supernatants were determined using a LegendPlex eytokine
bead array kit. TROP2-targeted imnmmunoconjugates 1C-2, CIC-1, and CIC-2 mduce secretion of
cytokine TNFa {alpha), relevant to mounting an irnmune response 1o cancer and demonstrate the
activation of myeloid cells when exposed to TROP2-expressing turor cells. The 8-sulfonyl-2-
aminobenzazepine immunoconjugate 1C-3 stimulated higher levels of TNFo than the
comparator immunoconjugates CIC-1 and CIC-2. Notably, the &-sulfonyl-2-aminobenzazepine
pavioad represents a more efficient pavioad providing increased activity, while decreasing
molecular weight and hydrophobicity. Naked antibody TROP2 does not induce myeloid
activation, demonstrating the dependence on the TLR7/8 activating payload.

Drug loading is represented by p, the number of 8-sulfonyl-2-amimobenzazepine
(8802Bz) moeties per antibody 11 an immunoconjugate of Formula I, and as measured (DAR)
in the exemplary Immunoconjugates of Table 3a. Drug (8502B7} loading may range from 1 to
about 8 drug moieties (D) per antibody. Tmnunoconjugates of Formula | include maxtures or
collections of antibodies conjugated with a range of drug moieties, from 1 to about 8. In some
embodiments, the number of drug moieties that can be conjugated to an antibody is limited by
the number of reactive or available amino acid side chain residues such as lysine and cysteine.

In some erobodirnents, free cysteine residues are nitroduced into the antibody amuno acid

(62
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sequence by the methods described herein. In such aspecis, pmavbe 1,2, 3, 4,5, 6,7, or 8, and
ranges thereof, such as from 1 10 8 or from 2 t0 5. In any such aspect, p and n are equal (e, p=
n=1,2,3 4,567 or§, or some range there between). Exemplary immunoconjugates of
Formula I include, but are not limited to, antibodies that have 1, 2, 3, or 4 engineered cysteine
amino acids {Lyvon, R et al. (2012) Methods in Enzvm. S02:123-138}. In some embodiments,
one ot roore free cysteine residues are already present in an antibody forming intra-chain and
inter-chain disulfide bonds {native disulfide groups), without the use of engineering, in which
case the existing free, reduced cysteine residues may be used to conjugate the antibody to a
drug. Tu some embodiments, an antibody 1s exposed to reducing conditions prior to conjugation
of the antibody in order to generate one or more free cysteine residues,

For some immunoconjugates, p may be limited by the number of attachment sites on the
antibody. For example, where the atiachment is a cysteine thiol, as in certain exemplary
embodiments described herein, an antibody may have only one or a limited number of cysteine
thiol groups, or may have only one or a imited number of sufficiently reactive thiol groups, to
which the drug may be attached. In other embodiments, one or more lysine aming groups in the
antibody may be available and reactive for conjugation with a 8802Bz-linker compound of
Formula 11 In certain embodiments, higher drug loading, e.g p >3, may cause aggregation,
insolubility, toxicity, or loss of cellular permeability of certain antibodv-drug conjugates. In
certain embodiments, the average drug loading for an immunoconjugate ranges from 1 to about
8 from about 2 to about 6; or from about 3 to about S, In certain embodiments, an antibody i3
subjected to denaturing conditions to reveal reactive nucleophilic groups such as lysine or
cvsteine.

The loading (drug/antibody ratio) of an immuonoconjugate may be controlled in different
ways, and for example, by (i) hmiting the roolar excess of the 8802Bz-linker interroediate
compound relative to antibody, (it) limiting the corjugation reaction time or temperature, and
(111} partial or limiting reductive denaturing conditions for optimized antibody reactivity.

1t 15 to be undersiood that where more than one nucleophilic group of the antibody reacts
with a drug, then the resulting product is a nuxture of tmrounoconjugate compounds with a
distribution of one or more drug moieties attached to an antibody. The average number of drugs
per antibody may be calculaled from the mixture by a dual ELISA antibody assay, which is
specific for antibody and specific for the drug. Individual imomunoconjugate molecules may be
identified in the mixture by mass spectroscopy and separated by HPLC, e g. hvdrophobic
interaction chromatography {see. e.g., McBonagh et al. (2006} Proi. Engr. Design & Selection
P(7):299-307, Hambleit et al. (2004} Clin. Cancer Res. 10:7063-7070; Hamblett, K.J, et al.

4&5‘;{&

¢t of drug loading on the pharmacology, pharmacokinetics, and foxicity of an anti-CD30
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antibody-drug conjugate,” Abstract No. 624, American Association for Cancer Research, 2004
Annual Meeting, March 27-31, 2004, Proceedings of the AACR, Volume 45, March 2004,
Alley, S.C., et al. “Conirolling the location of drug attachment in antibody-drug conjugates,”
Abstract No. 627, American Association for Cancer Research, 2004 Annual Meeting, March 27-
31, 2004, Proceedings of the AACR, Volume 45, March 2004}, In certain embodiments, a
homogeneous tnounocoryugate with a single loading value may be isolated from the
conjugation mixture by electrophoresis or chromatography.

Assessment of Immunoconjugate Activity n Vifre may be conducted according to the

methods of Example 203.

COMPOSITIONS OF IMMUNQGCONJUGATES

The invention provides a composition, €.g., a pharmaceutically or pharmacologically
acceptable composition or formulation, comprising a plurality of immunoconjugates as
described herein and optionally a carrier therefor, e g., a pharmaceutically or pharmacologically
acceptable carrier. The immunoconjugates can be the same or different in the composition, Le.,
the composifion can corprise immunoconjugates that have the same number of adjuvants linked
to the same positions on the antibody construct and/or immunoconjugates that have the same
nurber of 8-sulfonyl-2-aminobenzazepine (§8028B2) adjuvants linked to different positions on
the antibody construct, that have different numbers of 85028z adjuvants linked to the same
postiions on the antibody construct, or that have different numbers of 8802Bz adjuvants linked
to differant positions on the antibody construct.

In an exemplary embodiment, a composition comprising the immunoconjugate
compounds comprises a mixture of the immunoconjugate compounds, wherein the average drug
(880287} loading per antibody {IDAR} in the mixture of immunoconjugate compounds is about
2 to about 5.

A composttion of immunoconjngates of the invention can have an average adjuvant to
antibody construct ratio (DAR) of about 0.4 to about 10. A skilled artisany will recognize that the
number of &-sulfonyi-2-aminobenzazepine adjuvanis conjugated to the antibody construct may
vary {rom immunoconjugate to immunoconjugale in a composition comprising multiple
immunoconjugates of the vention and thus the adjuvant to antibody construct {e.g., antibody)
ratio can be measured as an average which may be referred to as the drug to antibody ratio
{(DAR). The adjuvant to antibody construct (e.g., antibodv) ratio can be assessed by any suitable
means, many of which are known in the art, including conventional means such as mass
spectrometry, ELISA assay, and HPLC. The quantitative distribution of immunoconjugates in a

composition in terms of p may also be determined. In some instances, separation, purification,
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and characterization of homogeneous immunoconjugates where p is a certain value from
immunoconjugates with other drug loadings may be achigved by means such as reverse phase
HPLC or electrophoresis.

in some embodiments, the composition further comprises one or more pharmaceutically
or pharmacologically acceptable excipients. For example, the immunoconjugates of the
mnvention can be formulated for parenteral administration, such as IV admunisiration or
administration into a body cavity or lumen of an organ. Alternatively, the immunoconjugates
can be injected intra-tumorally. Compaositions for injection will commonly comprise a solution
of the immunoconjugate dissolved 1n a pharmaceutically acceptable carrier. Among the
acceptable vehucles and solvenis that can be emploved are water and an 1sotoruc solution of one
or more salts such as sodium chloride, e.g., Ringer's solution. In addition, sterile fixed oils can
conventionally be emploved as a solvent or suspending mediwm. For this purpose, any bland
fixed oil can be employed, including synthetic monoglycerides or diglveerides. In addition, fatty
acids such as oleic acid can likewise be used m the preparation of injectables. These
compositions desirably are sterile and generally free of undesirable matter. These compositions
can be sterilized by conventional, well known stenilization techniques. The compositions can
contain pharmaceutically acceptable awxihiary substances as required to approsimate
physiological conditions such as pH adjusting and buffering agenis, toxicity adjusting agents,
e.g., sodium acetate, sodium chioride, potassium chloride, calcium chloride, sodium lactate and
the hike.

The composition can contain any suitable concentration of the immuwoconjugate. The
concentration of the immunoconjugate in the composition ¢an vary widely, and will be selected
primarily based on fluid vohumes, viscostties, body weight, and the like, in accordance with the
particular mode of admimstration selected and the patient's needs. In certain embodiments, the
concentration of an immunoconjugate in a solution formulation for injaction will range from

about 0.1% {(w/w} 1o about 10% {(w/w).

METHOD OF TREATING CANCER WITH IMMUNQOCONJUGATES

The invention provides a method for treating cancer. The method includes administering
a therapeutically effective amount of an inununoconjugate as described herem {eg.. as a
composition as described herein} to a subject in need thereof, e.g.. a subject that has cancer and
is in need of treatment for the cancer. The method includes administering a therapeutically
effective amount of an traounocoujugate (IC) selected from Table 3a.

1t 1s conternplated that the immunoconjugate of the present invention may be used to

treat various hyperproliferative diseases or disorders, e.g. characterized by the overexpression of
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a tumor antigen. Exemplarv hyperproliferative disorders include benign or malignant solid
tumors and hematological disorders such as leukemia and vmphoid malignancies.

o another aspect, an inymunoconjugate for use as a medicament is provided. In certain
embodiments, the invention provides an immunoconjugate for use in a method of freating an
individual comprising administering to the individual an effective amount of the
winunoconjugate. fn one such embodiment, the method further comprises administering to the
individual an effective amount of at least one additional therapeutic agent, e.g., as described
herain.

in a further aspect, the invention provides for the use of an immunoconjugate in the
manufacture or preparation of a medicaroent. In one embodiment, the roedicarvent is for
treatment of cancer, the method comprising administering to an individual having cancer an
effective amount of the medicament. In one such embodiment, the method further comprises
admunistering to the individual an effective amount of at least one additional therapeutic agent,
e.g., as described herein.

Carcinomas are malignancies that originate in the epithelial tissues. Epithelial celis cover
the external swrface of the body, Hine the internal cavities, and form the lining of glandudar
tissues. Examples of carcinomas mclude, but are not imiuted to, adenocarcinoma (cancer that
begins in glandular {secretory) cells such as cancers of the breast, pancreas, lung. prostate,
stomach, gastroesophageal junction, and colon) adrenscortical carcinoma; hepatoceliular
carcinoma; renal cell carcinoma; ovarian carcinoma; carcinoma in situ; ductal carcinoma;
carcinoroa of the breast; basal cell carcinoma; squamous cell carcinoma; transitional cell
carcinoma; ¢olon carcinoma; nasopharyngeal carcinoma; multilocular cystic renal cell
carcinoma; oat cell carcinoma; targe cell hing carcinoma; swall cell lung carcinoma; non-small
cell tung carcioma; and the hike. Carcinormas may be found in prostrate, pancreas, colon, brain
(usually as secondary metastases), hung, breast, and skin. In some embodiments, methods for
treating non-small cell hung carcinoma inchude administering an immunoconjugate containing an
antibody construct that is capable of binding a tumor-associated antigen.

Soft tissue turnors are a laghly diverse group of rare tumors that are derived from
connective tissue. Examples of soft tissue tumors include, but are not limited to, alveolar soft
part sarcoma; angiomatoid fibrous histiocytoma; chondromyoxid fibroma; skeletal
chondrosarcoma; extraskeletal myxoid chondrosarcoma; clear cell sarcoma; desmoplastic small
round-cell tumor; dermatofibrosarcoma protuberans; endometrial stromal tumor; Ewing’s
sarcoma, fibromatosis {Desmotd); infantile fibrosarcoma; gastrointestinal stromal tumor; bone
giant cell tumor, tenosynovial giant cell tumor; inflammatory myofibroblastic tumor; uterine

letomyoroa; leioroyosarcoma; lipoblastoma; typical lipoma; spindle cell or pleomorphic hipoma;
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atypical lipoma: chondroid lipoma; well-differentiated liposarcoma; myxoid/round cell
liposarcoma; pleomorphic liposarcoma, myxoid malignani fibrous histioeytoma; high-grade
malignant fibrous histiocytoma; myxoefibrosarcoma; malignant penipheral nerve sheath turmor;
mesothelioma; neuroblastoma; osteochondroma; osteosarcoma; primitive neuroectodermal
tumor; alveolar rthabdomyosarcoma; embryonal rhabdomyosarcoma; benign or malignant
schwannoma; synovial sarcoma; Evan’s turor; nodular fasciitis; desmoid-type fibromaiosis;
solitary fibrous tumor; dermatofibrosarcoma protuberans {DFSP); angiosarcoma; epithelioid
hemangioendothelioma; tenosvnovial giant cell tumor (TGCTY, pigmented villonodular
synovitis (PYNS); fibrous dysplasia; myxofibrosarcoma; fibrosarcoma; synovial sarcoma;
malignant peripheral nerve sheath tumor; neurofibroma; pleomorphic adenorma of soft tissue;
and neoplasias derived from fibroblasts, mvofibroblasts, histiocytes, vascular cells/endothelial
cells, and nerve sheath cells.

A sarcoma is a rare type of cancer that arises in cells of mesenchymal origin, e.g., in
bone or in the soft tissues of the body, including cartilage, fat, muscle, blood vessels, fibrous
tissue, or other connective or supportive tissue. Different types of sarcoma are based on where
the cancer forms. For example, osteosarcoma forms in bone, liposarcoma forms in fat, and
rhabdomyosarcoma forms in muscle. Exaroples of sarcomas include, but are not imited o,
primitive neuroectodermal tumor (PNET) of the thoracopulmonary region {Askin's tumor);
sarcoma botryoides; chondrosarcoma; malignant hemangioendothelioma, malignant
schwannoma, osteosarcoma; and soft tissue sarcomas (e.g., alveolar soft part sarcoma;
angiosarcoma; cystosarcoma phyllodesdermatofibrosarcoma protuberans (DFSP); desmaoid
tumor; desmoplastic small round cell tumor; epithelioid sarcoma; extraskeletal chondrosarcoma;
extraskeletal osteosarcoma; fibrosarcoma; gastrointestinal stromal tumor (GIST);
hemangiopericytoma; hemangiosarcoma (roore commonly referred to as “angiosarcoma’);
Kaposi's sarcoma; leiomyosarcoma; liposarcoma; lymphangiosarcoma; malignant peripheral
nerve sheath tumor (MPNST): neurofibrosarcoma; synovial sarcoma; and undifferentiated
pleomorphic sarcoma).

A teratoma is a type of gerro cell tumor that woay contain several different types of tissue
{e.g., can include tissues derived from any and/or all of the three germ lavers: endoderm,
mesoderm, and ectoderm), including, for example, hair, muscle, and bone. Teraiomas occur
most often in the ovaries mn worsen, the testicles in men, and the taitbone in cluldren.

Melanoma is a form of cancer that begins in melanocytes (cells that make the pigment
melanin). Melanoma may begin in a mole (skin melanoma), but can also begin in other

pigmenied tissues, such as in the gve or in the intestines.

[
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Merkel cell carcinoma is a rare tvpe of skin cancer that usually appears as a flesh-colored
or bluish-red nodide on the face, head or neck. Merkel cell carcinoma is also called
nevroendocring carcimoma of the skin. In some embodiments, methods for treating Merkel cell
carcinoma include administering an immunoconjugate containing an antibody construct that is
capable of binding, for example, CEA (e g., labetuzumab, biosimilars thereof, or biobetters
thereof). In some embodiments, the Merkel cell carcinoma has metastasized when
adnunistration occurs.

Leukemias are cancers that start in blood-forming tissue, such as the bone marrow, and
cause large mumbers of abnormal blood cells to be produced and enter the bloodstream. For
example, leukemias can oniginate in bone marrow-derived cells that norroally mature i the
bloodstream. Leukemias are named for how quickly the disease develops and progresses {e.g..
acute versus chronic) and for the type of white blood cell that is affected {e.g., myeloid versus
tymphoid). Myeloid leakemias are also called myelogenous or myeloblastic leukemias.
Lymphoid leukenuas are also called lymphoblastic or lymphocytic leukemia. Lymphoid
leukenua cells may collect in the [vimph nodes, which can become swollen. Examples of
leukemias include, but are not himited {0, Acute myeloid leukemia {AML), Acute lymphoblastic
leukemia {(ALL), Chronic roveloid leukenua (CML), and Chronic lymphocyitic leukemia (CLL).

Lyvmphomas are cancers that begin inr cells of the immume system. For example,

fymphomas can originate in bone marrow-derived cells that normally mature in the lymphatic
svstem. There are two basie categones of lvmphomas. One category of lymphoma is Hodgkin
tyrmphoma (HL), which s marked by the presence of a type of cell called the Reed-Stemberg
cell. There are currently 6 recognized types of HL. Examples of Hodgkin lymphomas include
nodular sclerosis classical Hodglan tymphoma (CHL), mixed cellulanity CHL, lymphocyte-
depletion CHL, lvmophoevte-rich CHL, and nodular lyniphocyte predonunant HL.

The other category of lymphoma is non-Hodgkin lymphomas (NHL), which includes a
large, diverse group of cancers of tmmune svstem cells. Non-Hodgkin lvmphomas can be further
divided into cancers that have an indolent slow-growing) course and those that have an
aggressive {fast~-growing) course. There are currently 61 recognized tvpes of NHL. Examples of
non-Hodgkin iymphomas include, but are not limited to, AlDS-related Lymphomas, anaplastic
large-cell lvmphoma, angioimmunoblastic lymphoma, blastic NK-cell lymphoma, Burkitt’s
lvmphoma, Burkitt-like lymphoma (sroall novn-cleaved cell lymphoma), chronic lvmphocytic
teukemia/smali lvmphocytic lvmnphoma, cutaneous T-Cell lyraphoma, diffuse large B-Cell
fymphoma, enteropathy-type T-Cell lymphoma, follicular lymphoma, hepatosplenic gamma-
delta T-Cell lvmphomas, T-Cell leukermas, lvmphoblastic lymphoma, mantle cell lymphoma,

marginal zone lymphoma, nasal T-Cell lvmphoma, pediatric lymphoma, peripheral T-Cell
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tvmphomas, primary central nervous system lymphoma, transformed lymphomas, treatment-
related T-Cell lyrophomas, and Waldenstrom's macroglobulinemia.

Brain cancers include any cancer of the brain tissues. Examples of brain cancers include,
but are not limited to, gliomas {e.g., glioblastomas, astrocvtomas, oligodendrogliomas,
ependvmomas, and the like), meningiomas, pituitary adenomas, and vestibular schwannomas,
primutive neuroectodermal tumors (medulloblastomas).

Immunoconjugates of the invention can be used either alone or in combination with other
agents in a therapy. For instance, an imununoconjugate may be co-administered with at least one
additional therapeutic agent, such as a chemotherapeutic agent. Such comwbination therapies
encompass cormbined adounistration {where two or more therapeutic agents are inchuded in the
same or separate formulations), and separate administration, in which case, administration of the
immunoconjugate can occur prior to, sinudtaneously, and/or following, administration of the
additional therapeutic agent and/or adjuvant. Immunoconjugates can also be used in
combination with radiation therapy.

The immunoconjugates of the invention {and any additional therapeutic agent) can be
admimstered by any suitable means, including oral, parenteral, intrapulmonary, and intranasal,
and, if desired for local treatment, intralesional adounistration. Parenteral infusions include
intramuscular, indravenous, infraarterial, intraperitoneal, or subcutanecus adnunistration. Dosing
can be by any swiiable route, e.g by injections, such as intravenous or subcutanecus injections,
depending in part on whether the admunistration is brief or chronic. Various dosing schedudes
mncluding but not limited to single or multiple administrations over various time-poiuts, bolus
administration, and pulse infusion are contemplated herein.

The immunoconjogate is administered to a subject in need thereof in any therapeutically
effective amount using any suitable dosing regimen, such as the dosing regimens utilized for
labetuzumab, biosimilars thereof, and biobetiers thereof. For example, the methods can include
administering the immunoeconjugate to provide a dose of from abowt 100 ng/ke to about 50
mg/kg 1o the subject. The immunoconjugate dose can range {from about 5 mg/kg to about 50
mg/kg, from about 10 pg/ke to about 5 mg/kg. or from about 100 pg/kg to about | rog/kg. The
immunoconjugate dose can be about 100, 200, 300, 400, or 500 pg/kg. The immunoconjugate
dose can be about §, 2, 3,4, 5, 6,7, 8, 9, or 10 mg/kg. The immunoconjugate dose can also be
outside of these ranges, depending on the particular conjugate as well as the type and severity of
the cancer being treated. Frequency of admunistration can range from a single dose to multiple
doses per week, or more frequently. In some embodiments, the immumoconjugate is
admunistered from about once per month to about five imes per week. In some embodiments,

the iomunoconjugate is administered once per week.

o)
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in another aspect, the invention provides a method for preventing cancer. The method
comprises administering a therapeutically effective amount of an irnmunoconjugaie {e.g., as a
composifion as described above} to a subject. In certain embodiments, the subject 15 susceptible
10 a certain cancer to be prevented.

Some embodiments of the invention provide methods for treating cancer as described
above, wherein the cancer is breast cancer, Breast cancer can originate from different areas in
the breast, and a number of different types of breast cancer have been characterized. For
example, the immunoconjugates of the invention can be used for treating ductal carcinoma in
sity; invasive ductal carcinoma {e. g, tubular carcinoma; medullary carcinoma; mucinous
carcinoma; papitlary carcinoma; or cribriform carcinorua of the breast); lobular carcinoma in
situ; mvasive lobular carcinoma; inflamimatory breast cancer; and other forms of breast cancer
such as triple negative (fest negative for estrogen receptors, progesterone receptors, and excess
HER2 protein) breast cancer. In some embodiments, methods for treating breast cancer include
adnunistering an immunoconjugate containing an antibody construct that is capable of binding a
tumor-associated antigen (TAA), or tumors over-expressing a TAA

In some embodiments, the cancer is susceptible ¢ a pro-inflammatory response induced
by TLR7 and/or TLRS.

In some embodiments, a therapeutically effective amount of an tmmunoconjugate is
administered 1o a patient in need to treat cervical cancer, endometrial cancer, gvarian cancer,
prostate cancer, pancreatic cancer, esophageal cancer, bladder cancer, urinary {ract cancer,
urothelial carcinoma, lung cancer, non-small cell lung cancer, Merkel cell carcinoma, colon
cancer, colorectal cancer, gastric cancer, or breast cancer. The Merkel cell carcinoma cancer
may be metastatic Merkel cell carcinoma. The breast cancer may be triple-negative breast

cancer. The esophageal cancer may be gastroesophageal junction adenocarcinoma.

EXAMPLES

Example L-1 Synthesis of 4-{3-{2-[2-{2-{2-[2-[2-{ 2~} 2-[2-{2-{[4-}| 2~amino-4~
fethoxv(propyl) carbamoyl|-3H-1-benzazepin-§-
vijsulfonvijbenzoyljaminolethoxyjethoxyiethoxy jethoxy]
ethoxy Jethoxy jethoxy Jethoxy jethoxylethoxy jpropanoyloxy |-2,3,5 6-tetraftuoro-benzenesuifonic

acid, 8802B7L-1
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Preparation of §-bromo-N-ethoxy -N-propy1-2-(tritvlamino}-3H-1-benzazepine-4-
carboxamide, 8502BzL-1b

To a mixture of &-bromo-2-(iritylaming }-3H-1-benzazepine-d-carboxylic acid,
8S02BzL~1a (1 g, 1.91 mmol, 1 eg) and N-ethoxypropan-1-amine (320 mg, 2.2% ramol, 1.2 eq,
HCD in DCM (15 mL) and DMA (5 mL) was added EDCE{1.10 g, 5.73 mumol, 2.0 eg) in one
portion at 25°C, and then stirred at 25°C for 0.5 h. The nuxture was concentrated to remove
DCM. Then the residue was diluted with aq NaHCG: until the pH to between 8 and 9. The
mixiure was exiracted with BtOAc (30 mL x 3). The orgamc laver was washed with brine, dried
over NapSQs, filtered and concentrated. The residue was purified by silica gel chromatography
{cohumn height: 250 mm, diameter: 100 mum, 100-200 mesh sifica gel, Petrolewn ether/Ethyl
acetate=1/0.3/1) to afford 8502B2L-1b (0.7 g, 1.15 mrnol, 60.21% vield) as white solid. ‘H
NMR {(CDBCls, 400 MHz) 8 7.38-7.15 {m, 15H), 7.06-6.94 (m, 2H), 6.72 (s, 1H), 6.16 (s, 1H},
4.03-3.83 (m. 2F), 3.73 (4, J=7.2 Hz, 2H), 2.78 (s, 2H), 1.89-1.64 (m, 2, 1.25 (L 1 = 7.2 Hz,
3H), 0.99 (1, }=7.2 Hz, 3H). LO/MS [M+H] 608.2 (calculated): LC/MS [M+H] 608.2 (observed).

Preparation of methyl 4-[[4-[ethoxy{propyvhearbamoyl}-2-(intviammnoe}-3H-1 -
benzazepin-8-viisulfanviibenzoate, 85028Bz1L-1¢c

To a mixture of 8SO2BzL-1b {6.35 g, 575 umol, 1.0 eg) and methv! 4-sulfanyibenzoate
(116 mg, 690 umol, 1.2 eg} in DMF (4 ml} was added dicvclohexyl[27 47,6 -tris}propan-2-
y3{1, 1 -biphenyiiphosphane, XPhos, CAS Reg. No. 564483-18-7, Huang, X, et al (2003} J.
Am. Chem. Soc. 1252266536655, Bruno, N.C. et al, (2013) Chemical Science, 4(3).916-920,
(82.3 mg, 173 umol, 0.3 eq), C22C0: (375 mg, 1.15 mmeol, 2.0 eg) and {2-(2~
aminopheny hphenyl}-chloro-palladium;dicy clohexyl-[3-(2,4,6-triisopropyl
phenyliphenyiiphosphane, Pd-Xphos-G2, CAS Reg. No. 1310584-14-5 (226 mg, 288 umol, 0.5

eq) in one portion at 25 °C under No, and then stirred at 120 °C for 12 h. The mixture was

o
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dituted water {20 mL} and extracted with Et(Ac (10 mL x 3). The organic layer was washed
with brine, dried over Na2S04, filtered and concentrated.  The residae was purified by silica gel
chromatography {columm height: 250 nun, diameter: 100 mun, 100-200 mesh silica gel,
Petroleum ether/Ethyl acetate=1/0, 3/1) to afford 8802BzL-1¢ {0.25 g, 359.26 umol, 62.47%
vield). LC/MS [M+H] 696.3 (calculated); LC/MS [M+H] 696.2 (observed).

Preparation of methyl 4-{[4-fethoxy(propyvhcarbamoyl]-2-(tritvlamino)-3H-1-
benzazepin-8-ylijsulfonvijbenzoate, 8802BzL-1d

To a muxtwre of 8502BzL-1¢ (0.25 g, 359 umeol, 1.0 eg) in BDCM (2 mL), THF (2 mL)
and H20 (2 mL) was added potassium peroxymonosulfate, KHSOs, Oxone (663 mg, 1.08 mmol,
3.0 eq} 1n one portion at 25°C, and then stured at 25 °C for 12 b, The mixture was dituted with
water and exiracied with EtOAc (20 mL x 3). The organic laver was washed with brine, dried
over Na2S04, filtered and concentrated. The residue was purified by silica gel chromatography
{cohummn height: 250 mm, diameter: 100 mm, 100-200 mesh silica gel, Petroleum ether/Ethyl
acetate=1/0, 1/1) to afford 8802BzL-1d (0.2 g, 274.78 umol, 76 48% vield) as vellow oil.
LC/MS [M+H] 728.27 (calculated); LC/MS | M+H] 728.2 (observed).

Preparation of methyl 4-{{2-amino-4-[ethoxyv{propyljcarbamoyl}-3H- 1 -benzazepin-8-
yljsulfonvijbenzoate, 8SO2BsL-1e

To a mixture of 8802B82zL-1d (0.1 g. 137 umol, 1.0 eg) in DCM (4 mL) was added TFA
(313 mg, 2.75 mmol, 203 ul, 20.0 eq) in one portion at 25°C, and then stirred at 36 °C for 12 h
The muxiure was concentrated in vacuum to give a residue, the residue was purified by prep-
HPLC(column: Phenomenex Luna 80%30nun™ 3unymaoebile phase: [water{(0. 1% TFA}-
acetonitrile, ACNEB%: 15%-35%.8min) to give §802BzL-1¢ (0.046 g, 94.74 umol, 68.96%
yield) as white solid. 'H NMR (CDCls, 400 MHz) 88 21 (4, J = 8 4 Hz, 2H), 8.10(d, J = 8.4 Hz,
2H), 8.04 (5, 1H), 7.95-7.87 (m, 1H), 7.57 (d. J=8.0 Hz, 1H), 749 (s, 1H). 6.97(d, J = 1 2 He,
1H), 3.95 (s, 3H), 3.93-3.82 (m, 2H), 3.70 (. T = 7.2 Hz, 2H). 3.23 (5, 2H). 1.82-1.66 (m, 2H),
1.21 ¢t 3= 7.2 Hz 3H). 0.96 (t, T = 7.2 Hz, 3H). LC/MS [M+H] 485.16 (calculated); LO/MS
[MA+HT 486.1 (observed).

Preparation of 4-{{2-anino-4-fethoxy{propyhcarbamoyi}-3H- 1 -benrazepin-8-
vljsuifonyliibenroic acid, 8SO2ZBzL-11

To a mixture of 3802BzL-e {0.24 g, 494 umol, 1.0 eg) in MeOH (2 mL), H20 (2 ml)
and THF (2 mL} was added LiOH H20 (62.2 mg, 1.48 mmol, 3.0 2¢) in one porhion at 25°C,
and then stirred at 25°C for 2 h. The muxture was quenched with HC1 {1 M} to adjust pH to
between 6 and 7 and the aqueous phase was extracted with EtOAc (10 mb x 3). The combined
organic layer was washed with brine, dried over Na2804, filtered and concentrated to give

8SO2BrL-11(0.23 g, crude) as vellow off 'H NMR {(DMSG, 400 MHz) 8 8.16-8.06 {m, 4H),

o)
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7.61-7.54 (m, 2H), 7.49 (dd, } = 1.6, 8.0 Hz, 1H), 7.11 (s, 1H), 3.82 (g, J = 7.2 Hz, 2H), 3.59 (1. ]
=72 Hz, 2H), 2.89 (s, 2H), 1.70-1.55 (m, ZH), 1.01 (1, T =72 Hz, 3H), 089 ({, = 7.2 Hz, 3H).
LC/MS [M+H]T 472.1 (calculated), LC/MS [M+H] 472.1 (observed).

Preparation of tert-butyl 3-{2-12-{2-{2-12-[2-[2-{2- 2-[2-{{4-[| 2-amino-4-|ethoxy {propyl)
carbamovif-3H-1-benzazepin-8-vi{sulfonyiibenzovljaminoethoxy jethoxviethoxyviethoxy|
cthoxy jethoxyjethoxy jethoxy jethoxylethoxy jpropanoate, 8802871 -1g

To a nuxtiwe of 8802BzL-1(0.2 g, 424 umol, 1.0 eg) in DMF (4 mbL) was added tert-
butyl 3-{2-{2-{2-]2-]2-| 2~} 2-{ 2-{2-(2~
aminoethoxyethoxy jethoxy jethoxy jethoxy jethoxy jethoxy jethoxy jethoxy jethoxy| propancate
(248 mg, 424 umol, 1.0 eq), DIEA (164 mg, .27 mwool, 222 ul, 3.6 ¢g), and
Hexafluorophosphate Azabenzotniazole Tetramethy! Uronium, HATU, CAS Reg. No. 148893~
10-1 (177 mg, 467 umol, 1.1 eg) in one portion at 25°C, and then stirred at 25°C for 0.5 h. The
mixture was diluted with water and extracted with EtOAc¢ (30 mL x 3}, The organic layer was
washed with brine, dried over NaZSQ4, filtered and concentrated to give 8802BzL-12 (G5 g,
crude) as vellow ol LC/MS [M+H| 10395 (calculated); LC/MS [M+H] 1039 5(cbserved}.

Preparation of 3-{2-[2-[2-[2-{2-[2-[2-{2-[2-[2-[{4-{[2-amino-4-[ethoxy{propyi}
carbarmnovl}-3H-1-benzazepin-8-yljsulfonvijbenzoyljaminolethoxy Jethoxy Jethoxyjethoxy]
ethoxy Jethoxy jethoxy jethoxy jethoxy Jethoxy fpropanoic acid, 88O2ZBzL-1h

To a mixture of 8SO2BzL-1g{0.5 g, 481 umwol, 1.0 eg} in CH3CN (1 mL) and H2O (3
mL} was added TFA (439 mg, 3.85 mmol, 285 ul., 8.0 eg} in one portion at 25°C, and then
stirred at 80 °C for 1 bowrs. The mixiure was concentrated to give a residue. The residue was
purified by prep-HPLC(column: Phenomenex Luna 80*30mm™*3um; mobile phase:
fwater(0. 1% TFAACN]B%: 10%-35%,&min) to give 8SO2BzL-1h {0.15 g, 152.57 umol,
31.71% yield) as vellow oil. 'H NMR (MeOD, 400 MHz) § 8.14-8.08 (m, 2H), 8.06-7.95 {m,
4. 7.78 (d, 1 = 8.4 Hz, 1H), 7.40 (s, 1H). 3.94 (q. J = 6.8 Hz, 2H), 3.75-3.70 {m, 4H), 3.65-
3.50 (m, 40H), 3.40 (s, 2H). 2.53 (¢, ] = 6.4 Hz, 2H), 1.82-1.69 (m, 2H), 1.16 (1, J = 7.2 Hz, 3H),
0.98 €1, J =72 Hz, 3H). LC/MS [M+H] 982.45 {calculated), LC/MS [M+H] 983.4 (observed).

Preparation of 8802BzL-1

To a mixtwre of 3502BzL-1h (0.15 g, 152,57 umol, 1.0 eg) in BCM (3 mL) and DMA
{0.5 L} was added sodium;2,3,3, 6-tetrafllucro-4-hy droxy -benzenesulfonate {164 mg, 610 umol,
4.0 eq) and EDCIE (146 mg, 763 urool, 5.0 eg) 1n one portion at 25°C, and then stirred at 25°C
for 0.5 h. The mixture was concentrated to give a residue. The residue was purified by prep-
HPLC (column: Phenomenex Luna 80*30mm™3um;mobile phase: {water(0. 1% TFAMACN]:B%:
1596-40%, 8min) to give 8S02BzL-1 (58.9 mg, 48.63 umol, 31.87% yield) as light vellow solid.

'H NMR (MeOD, 400 MHz) 5 8. 11-8.06 (m, 2H}, 8.05-7.99 {m. 3H), 7.95(dd, I =2.0, 8.4 Hz,
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1H), 7.77 (4, J = 8.4 Hz, 1H), 7.39 (s, 1H), 3.93 (q. J = 7.2 Hz, 2H), 3.86 (1, § = 6.0 Hz, 2H),
370, F=T7.2 He, 2H), 3.67-3.53 (m, 34H), 3.53-3.48 {m, 6H), 3.42¢s, 2H), 2.97 (¢, T =60 Hz,
ZH), T83-165 (m, 2H), LISt F=72Hz 3H), 097 (1. J =72 Hz 3H). LO/MS [M+H] 1211 4
(calculated); LC/MS [M+H] 1211.3 {observed).

Example L-2 Synthesis of 2-amino-d«{2-[ 2-{2-{2-{2~{2-[2+| Z-[ 2~} 2~{ 2~{2-F] 2~
(2.5-dioxopyrrol-1-
vlacetyljaminolethoxyjethoxy |ethoxv]ethoxyiethoxy Jethoxyiethoxyjethoxy jethoxylethoxyleth

oxycarbonylaminoe|ethoxy -propyl-carbamoyl{-3H-1-benzazepine-8-sulfonic acid, 8SO2BzL-2
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Preparation of 2-amino-4-|2-(tert-butoxycarbonylaminoethoxy-propyl -carbamoyt}-3H-
I-benzazepine-8-sulfonic acid, 8802B2L-2b

To a mixture of tert-butyl N-[2-{(2~amino-8-benzyisultfanvl-3H-1 -benzazepine -4~
carbonyi}-propyl-amincjoxyethyljcarbamate, 8802BzL-2a {0.15 g, 286 umol, 1.0 eg) in H2O
{¢.15 mL) and AcOH (0.5 mL) was added N-chlorosuccinimide, NCS (153 mg, 1.14 mmol, 4.0
£q} in one portion at 25 °C, and then stirred at 25 °C for 1 h. The mixture was difuted with ag.
NaHCO3 to adjust pH between 7 and 8. Then the nuixture was exiracted with EtOAc (10 mbL x
3}. The organic layer was washed with brine, dried over Na2S804, filtered and concentrated.

The residue was purified by prep-HPLC(cohumn: Phenomenex Luna 30*30mm* 3um;mobile
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phase: {water(TFARACNLB%: 5%-35%, 8min} to give 8502BzL-2b (11.5 mg, 23.83 umol,
8.34% vield) as yellow solid. 'H NMR (DMSO, 400 MHz) 5 11.87 (s, 1H). 9.78 (s, 1H). §.81 (s,
1H), 7.66 (5, 1H), 7.55 (5, 2H), 7.34-7.27 (m, 1H), 3.92-3.78 (m, 2H). 3.63 (1. J = 7.2 Hz. 2H),
3.31 {s, 2H}), 3.16-3.01 {m, 2H), 1.70-1.60 (m, 2H), 1.36 (s, 9H}, 0.89(t, ¥ =72 Hz, 3H} LC/MS
[M-+H] 483 2{calculated); LL/MS [M+H] 483.1 (chserved).

Preparation of 2-amino-4-[2-aroinoethoxv{propy Dearbamovl}-3H-~ 1~ benzazepine-8-
sulfonic acid, 8SO2ZBzL-2¢

To a solution of 8802BzL-2b (150 mg, 310.85 umol, 1 eg) in EtOAc (10.0 mL} was
added HCVEtQAC (4 M, 20.0 mi., 257 eq}, and then stirred at 25 °C for 1 h. The mixture was
concentrated to give 8802BzL-2¢ (200 mg, crude) as white solid. LC/MS [M+H]
383 1{calculated); LC/MS [M+H] 383.2 (ohserved).

Preparation of 8802BzL-2

To a solution of 8802BzL-2¢ (70.0 mg, 16711 umol, 1 eq, HC in DMF (1.60 mL) was
added DIEA (90.0 mg, 668 umol, 120 ul, 4 eq) and 2-{2-{2-{2-{2-{2-{2-{2-{2-{2-{2-[[2-(2.5-
digxopyrol-1-
yhacetylammolethoxy Jethoxy Jethoxy]ethoxyethoxy Jethoxyiethoxy jethoxy jethosy jethoxy leth
y1 {4-nitrophenyl) carbonate (70.0 mg, 83.3 umol, 0.5 eq), and then stured at 0 °C for 1 h. The
nmuxture was filtered and purified by prep-HPLC (columm Phenomenex Luna
80*30mm™3um;mobile phase: fwater{TFARACNLB%: 1%-30%,8min) to give 3502BzL-2 (15
mg, 12.92 umol, 7.73% vield, TFA) as light vellow oil. 'TH NMR (MsOD, 400 MHz) §7.89-7.77
(m, 2H), 7.66 (d, I = 8.0 Hz, 1H), 7.42 (s, 1F), 6.89 (5, 2H), 4.17 (s, 7H), 3.97 (br . J = 4.8 Hz,
2H), 3.86-3.79 (m, 2H), 3.75 (1, I =7.2 Hz, 2H), 3.66-3.58 {m, 38H}, 3.56-3 49 (m, 4H), 3.42-
3.35 (m, 4H), 1.81-1.73 (m, ZH}, 1.00 (¢, J= 7.6 Hx, 3H). LC/MS [M+H] 1047 4{calculated);
LC/MS [MHH]T 10477 (observed).

Example L-3 Synthesis of Z-amino-8-(N-{1-(2 5-dioxo-2,5-dihydro-1H-pyrrol-
1-v3-2-0x0-6,9,12,15,18,21,24 27 30 33-decaoxa-3-azapentatriacontan-35-vi-N-

methylsulfamoyi)-N-ethoxy-N-propyl-3H-benzofblazepine-4-carboxamide, 88Q2B7L-3
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Preparation of 2-amino-N-ethoxy-8-{({(4-methosybenzyHithio)}-N-propyl-3H-
benzo[blazepine-4-carboxamide, 8802BzL-3b

To a mixture of 2-amino-8-bromo-N-ethoxy-N-propyl-3H-benzo|blazepine-4-

w

carboxamide, 8502B7L-3a (0.96 g, 1.99 mmol} and 4-roethoxy-e-toluenethiol (0.37 g, 2.39
mmol) in dioxane (10 mL), was added 4.5-bis(diphenylphosphino}-9,9-dimethylxanthene,
Kantphos, CAS Reg. No. 161265-03-8 (0.06 g, 0.10 mmol), Pda{dba); (0.05 g, 0.05 mmol), and
then triethylamine (0.56 mi, 3.99 mmol). The mixture was heated to refhux for 1 b then cooled.
10 The solvent was removed by evaporation and the crude product was purified by silica gel
chromatography using a gradient of 1-10% MeOH/DCM over 12 column volumes to give
8S0Q2BzL-3b (0.72 g, 82%).
Preparation of 2-amino-4-(ethoxy{propylcarbamoyl}-3H-bensolblarepine-B-sulfony!
chionde, 8802BzL-3¢
15 To a solution of 8802BzL-3b (0.72 g, 1 64 mumol) in acetonitrile/water (9:1}, 10 mL at
10 deg € was added in portions N-chlorosaccinimide (0.66 g, 4.91 mmol). After addition was
complete, stirred for an additional 20 min to give 8802BzL-3¢ crude product solution, used as is

in the next step.
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Preparation of tert-butyl (2-((Z-amino-4-{ethoxy{propy}carbamovi}-3H-benzo{blazepin-
B-yheulfony1y-5,8,11,14,17,20,23,26,29,32-decaoxa-Z-azatetrainacontan-34-y Dearbamate,
3802BzL.-3d

An aliguot of 8S02BzL-3¢ (1.00 mL, 0.16 mmol} was added dropwise {o a stirring
mixture of ferr-butyl (5,8,11,14,17,20,23,26,29,32-decaoxa-2-azatetratriacontan-34-
ylycarbamate (0.12 g, 0.19 mwnol) and tristhylamune (0.09 mL., 0.64 mmol) in acetoniirie (3
mb). After 15 nun the reaction was concentrated and purified by reverse phase chromatography
using a gradient of 10-90% ACN/water (+0.1% TFA) over 10 min to obtain 8502B7L-3d (.08
g, S1%;.

Preparation of 2-amuno-8-{N~-(32-amine-3,6,9,12,15,18,21,24,27.30-
decaoxadotriacontyl}-N-methylsuifamovi}-N-ethoxy-N-propyl-3H-benzof blazepine-4-
carboxamide hydrogen chloride, 8802BzL-3¢

To asolotion of 8802B2EL-3d (0.08 g, 0.08 mmol} in ACN (3 ml} was added aq. HCI
{6M, 3 mL} and the mixture was stirred at room temp. for 45 nun. The solvent was removed
and the isolated svrup was azeotroped with ACN (3 mL) to provide the HC salt of 8802BzL-3e
{0.06 g, 85%) as a hary, white film.

Preparation of 8802B#L-3

To asolution of 8802BzL-3e HCH(0.06 g, 0.07 mmol) in DMF (3 mL) was added
tricthylamine (0.04 mbL, 0.28 mmol}. 2,5-Dioxopyrrolidin-1-yi 2-(2,5-dioxo-2,S-dihvdro-1H-
pyrrol-1-viacetate {0.02 g, 0.08 mmol) was added in paris. After completion of addition, acetic
acid (9 ul) was added and the solvent was removed by vacuum. After punification by reverse
phase HPLC, 8802BzL-3 (0.03 g, 48%) was obtained as a clear oil after evaporation of solvent.
LC/MS [M+H] 1001.48 (calculatedy, LO/MS [M+H] 1074.88 (obgerved).

Exarople L-4 Syuthesis of Z-amino-8-(N-(1-(2,5-dioxo-2,5-dihy dro-iH-pyrrol-
1-y1}-2-0x0-6,9,12,15,18.21,24,27 30,33-decaoxa-3-azapentatriacontan-35-vDsul famoy [-N-

ethoxy-N-propyl-3H-benzofblazepine-4-carboxamide, 8S02BzL-4
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Preparation of tert-butyl (32-({Z-amino-4-{ethoxy{propylearbamovi}-3H-
benzolblazepine)-B-sulfonamido)-3,6,9,12,15,18,21,24 .27 30-decaoxadoiniacontyl jcarbamate,
88028 zE-4b

To a solution of tert-butyl (32-anino-3.6,9,12,15,18,21.24,27 30-
decaoxadotriacontyljcarbamate, Boc-aming-PEG 0-amine (0.10 g, 0.16 mmaol) and DIPEA
(0. 14 mL, 0.80 mmoly in DMF (4 mL} was added a sohution of 2-amine-4-
{ethoxy(propyvhicarbamoy!}-3H-benzo{blazepine-§-sutfonyl chloride, 8502BzL-4a (0.16 M,
1.00 mi, 0.16 numol} in BDMF. After 20 min the reaction was concenirated and then purified on
reverse phase HPLC using a gradient of 10-90% ACN/waier over 10 min to give 8802BzL-4b
{1.07 g, 47%) after removal of solvent.

Preparation of 2-anuno-8-{N~(32-amino-3,6,9,12,15,18,21,24 27 30~
decaoxadotriacontysulfamoy}-N-ethoxy -N-propyvi-3H-benzo{ blazepine-4-carboxanuds,
SO2BsL-4¢
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To a solution of 8802BzL-4b (0.07 g, 0.07 munol) in acetonitrile (3 mL) was added aq.
HC{6M, 3 mL} and the mixture was stirred at RT for 45 muin. The solvent was removed and
the isolated syrup was azeotroped with ACN (3 mL) to provide 8802BzL-4c HCl salt (0.06 g,
82%) as a hazy, white film.

Preparation of 85§02BzL-4

To asolution of 8802BzEL-d¢c HCI (0.06 g, 8.06 nunol) in DMF (3 mlL} was added

w1

triethylamine (0.03 mL, 0.25 mmol). 2,5-Dioxopyrrolidin-1-yi 2-(2,5-dioxe-2,5-dihydro-1H-
pyrrol-1-yliacetate (0.02 g, 0.07 mumol) was added in parts. After completion of addition, acetic
acid {9 ul.) was added and the solvent was removed by vacuurn,  After purification by reverse
10 phase HPLC, 88028214 (0.04 g, 69%) was obtained after solvent removal. LC/MS [M+H]
9%7.45 {calculated); LC/MS [M+H] 987 .86 (observed).
Example L-5 Synthests of 1-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-y1}-2-oxo-
6,9,12,15,18,21,24 27 30,33 -decaoxa-3-azapentatriacontan-35-vi (2-((2-amino-N-propy1-§~

sulfamoyi-3H-benzofblazepine-4-carboxamidooxy jethylycarbamate, 8802BzL-5

MeQ £ i
S
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> e
o Q B —
N =0 MeCNHL0
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g TEA, dioxane - 10
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EtsN, DMF

83028zL-5

Preparation of tert-butyl (2-((2-amino-8-((4-methoxyvbenzyhithio)-N-propyl-3H-
benzoblazepine-d-carboxamidojoxy yethylicarbamate, 88G2BzL-b

To a muixture of tert-butyl {2-((2-amino-8-bromo-N-propvi-3H-benzo{blazepine-4-
carboxamidooxy)ethyDearbamate, 8SO2BzL-5a(0.96 g, 1.99 mmol) and 4-methoxy-a-~
toluenecthiol (0.37 g, 2.39 mmol) in dioxane (10 mL), added Xandphos (0.06 g, 0,10 mmol),
Pdx{dba)ys (0.05 g, 0.05 mmol), then triethylamine (0.56 mL, 3.99 mmol). The mixture was
heated to reflux for 1 h then cooled. The solvent was removed by evaporation and the crude
product was purified by silica gel chromatography using a gradient of 1-10% MeOH/DCM over
12 column volume to give 8S02BzL-5b (0.78 g, 71%) as a vellow solid.

Preparation of tert-butyl (2-((Z-amino-8-{chiorosulfonyl}-N-propyl-3H-benzo|blazepine-
4-carboxamido)oxy Jethyljcarbamate, 8SO2BzL-S¢

To asolution of 8SO2ZBzL-5b (0.78 g, 1.41 mmol) 10 acetonitrile/water (9:1, 10 mL), at 0
deg € was added in three equal portions N-chlorosuccinimide {0.56 g, 4 22 nunol). After the
addition was complete, the product 8SO2B#L-5¢ was used as 15 without further purification.

Preparation of tert-butyl (2-((2-amino-N-propyl-8-sulfamoyl-3H-benzof blazepine-4-
carboxanudo)oxy jethycarbamate, 8502B2z1-5d

To a solution of 8802BzL-5¢ (2.00 mL, 0.28 mmol) in acetonitrile/water (9:1}1 at 0 deg
was added amnmomum hydroxide solution {0.20 ml., 1.66 mmol). After 10 minutes the solvent
was removed, and the crude product was purified by reverse phase HPLC using a gradient of 10-
90% acetontirile/water to give 8§02BzL-5d (0.06 g, 41%) as a yellow film afier evaporation of
solvent.

Preparation of 8802BzL-5¢

~J
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A solution of 880O2BzL-5¢ (0.06 g, 0.11 mmol} in acetonitrile (2 mL) and 6 N HCI(2.00
ml., 12.00 mmol) was stirred at room temperature for 45 minutes. The solvent was removed by
vacuum to give 8802BzL-3¢e as the HCl salt (0.05 g, 101%6).

Preparation of 8802BzL-5

To a solution of 8802BzL-5e (.04 ¢, 6.10 mmol} in DMF {4 mL} at room temperature

w1

was added triethylanmune (0.06 mi, 0.40 manol). To this maxture was added a solution of 1-(2.5-
dioxo-2,S~-dihvdro-1H-pyrrol-1-y13-2-0x0-6,9,12,15,18.21,24,27 30,33-decaoxa-3-

azapentatriacontan-35-y! {4-niirophenyl} carbonate, PNPC-PEG10-Mal (0.08 g

=2

0.10 mmol} in
DMF {2 mL). After 20 min acetic acid (6 ul.) was added and reaction was concentrated under

10 vacuum and prified by reverse phase HPLC using a gradient of 10-90% ACN/water (+0.1%
TFA) over 10 min to give 8802BzL-5 (0.04 g, 37%) after concentration of pure fractions.
LC/MS [M+H] 1046 .45 {calculated), LC/MS {M+H] 1046 .88 {observed).

Example L-6 Synthests of 1-(2,5-dioxoe-2,3~dihydro-1H-pyrrol-T-y1}-2-oxo-

6.9,12,15,18,21.24,27 30,33 -decaoxa-3-azapentatriacontan-35-vl (2-{{Z-amino-8-{N N-

15 dimethyisulfamoyi}-N-propyl-3H-benzo|blazepine-d-carboxamido)oxy)ethyijcarbamate,
{8O2BzL-6

HaN o HoN
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Preparation of tert-butyl N-{2-[(Z-amino-8-benzylsuifanyl-3H-1-benzazepine -4~
carbonyl}-propyl-aminojoxyethyljcarbamate, 8802BzL-6b
To a mixture of tert-butvl N-{2-{(Z-amino-&-bromo-3H-1-benzazepine-4-carbonyl} -

5 propyl-aminocioxyethyljcarbamate, 8S0O2BzL-6a (.5 g, 1.04 mmol, 1.0 eg) and bensylthiol,
bensylmercaptan, phenylmethanethiol, BnSH, CAS Reg. No. 100-53-8 (155 mg, 1.23 mmol,
146.05 ul, 1.2 eg) in dioxane {15 mL) was added 4.5-bis{diphenviphosphino)-2,9-
dimethylxanthene, Xantphos, CAS Reg. No. 161265-03-8 (120 mg, 208 umol, 0.2 eg)
tris)dibenzyhidencaceione)dipalladiom, Pdx{dba):, CAS Reg. No. 51364-51-3 {190 mg, 208

10 umol, 0.2 eg) and dusopropylethylamine, DIEA (268 mg, 2.08 mmol, 362 ul., 2.0 eg) in one
portion at 25 °C under N2, and then stirred at 110°C for 2 h. The mixture was diluted with water
(20 mL} and extracted with EtOAc {10 mEL < 3}, The organic layer was washed with brine, dried
over NaxSOs, filtered and concentrated. The muxture was further punification by prep-HPLC
{column: Phenomenex Luna 80*30mm™*3umymaobile phase: fwater{TFA)-ACN B%: 25%-

15 55%.8min) to give 8802BzL-6b (0.5 g, 952.97 umol, 91.75% vield} as vellow solid. '"H NMR
{MeOD, 400 MH») 5 7.49 {d, I = 8.4 Hz, 1H), 7.43-7 38 {m, 3H}, 7.36-7.22 (m, 5H), 4.30 (s,
2R), 391 (L. J=52Hx 2H), 373, }=72Hz 2H), 332(5,2H), 3.24 (1, = 5.2 Hz, 2H), 1 81-
1.70 {m, 2H), 1.34 (s, 9H). 0.98 {1, } = 7.2 Hz, 3H). LC/MS [M+H] 525.2 (calculated); LC/MS
[M+H] 525.2 {observed).

20 Preparation of tert-butyl N-{2-{[2-amino-8-(dimethylsulfamovi}-3H-1-benzazepine -4~
carbonyl]-propyvi-amincjoxyethyijcarbamate, 8S0O2BzL-6¢

To a solution of 88O2BzL-6b (50.0 mg, 95.30 umol, 1 eq) in CH3CN (1.00 mL) and H20

{0.10 mL) was added AcOH {60.0 mg, 953 umol, 5.0 ul., 10 eq), N-chlorosuccinimide, NCS

s
=)
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{50.0 mg, 381 umol, 4 eq) at 25°C , and then stirred at this temperature for 10 min, then N-
methyvimethanamine;hydrochloride, dimethylamine HCL (80.0 mg, 953 umol, 10 eq) and DIEA
(250 mg, 1.91 mymol, 330 ul., 20 eq) was added. The mixture was stirred at ¢ “C for another 1h.
The mixture was filtered and purified by prep-HPLC {column: Phenomenex Luna
80*30mm™3um;mobile phase: fwater{TFA}RACN]BY%: 10%-40%,8min} to give 8802BzL-6¢
(12 mng, 23.55 umol, 24.71% yield) as white solid. 1H NMR (MeQD, 400 MHz) §7.92-7.72 {m,
3H), 7.50 (s, 1H), 3.94 (1, T = 5.2 Hz, 2H), 3.75 (1. J = 7.2 Hz, 2H), 3.44 (s, 2F), 3.26 (brt. J =
5.2 Hz, 2H), 2.77 (s, 6H), 1.77 {sxt, § = 7.2 Hz, 2H). 1.37 (s, 9H). 0.99 (1, J = 7.2 Hz, 3H).
LCMS [M+H] 510.2 {calcuated ), LC/MS [M+H] 510.3 (observed).

Preparation of 2-amuno-N-{2-arainoethoxy )-8-(N,N-dimethyisulfamoyi)}-N-propyi-3H-
benzo[blazepine-4-carboxamide hydrogen chioride, 8802BzL-6d

A solution of 8802BzL-6¢ {0.04 g, 0.08 mmol) inn acetonitriie (2 mbL) and 6 N HCI (1 .41
ml, .46 mmol} was stirred al room temperature for 45 ninutes. The solvent was removed by
vacuum to give 8502BzL-6d (.04 g, 100%:).

Preparation of 8802BzL-6

To a solution of 8SO2BzL-6d (0.04 g, 0.10 mmol} in DMF {4 mL) at room temperature
added tristhylamune (0.04 mi., 0.28 mmaol}. To this mixture was added a solution 1-(2,5-dioxo-
2,5-dihydro-1H-pvrrol-1-y1}-2-0x0-6,9,12,15,18,21,24,27 30, 33-decaoxa-3-azapentatriacontan-~
351 (4-nitrophenyi)carbonate (0.06 g, 0.07 mmol) in DMF (2 mL}. After 20 min acetic acid {6
ul) was added and reaction was concentrated under vacuum and purified by reverse phase
HPLC using a gradient of 10-90% ACB/water (+0.1% TFA) over 10 min to give 8802Bz1.-6
{0.04 g, 519 after concentration of pure fractions. LC/MS [M+H] 1074.48 {calculated}, LC/MS
IMAH] 1074.90 (observed).

Exarople L-9 Syuthesis of Z-amino-8-(N-(1-(2,5-dioxo-2,5-dihy dro-iH-pyrrol-
1-y1¥-2-0x0-6,9,12,15,18.21,24,27 30 33-decaoxa-3-azapentatriacontan-35-vDsul famoy [ -N.N-

dipropyl-3H-benzolblazepine-4-carboxamide, 8502BzL-9
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Preparation of 2-amino-8-((4-methoxy benzyljthio}-N,N-dipropyl-3H-benzo[blazepine-4-

carboxamude, 8802B71L.-9b

To a mixtwre of 2-amino-8-bromo-N, N-dipropyl-3H-benzo[ blazepine-4-carboxamide,

8S02ZBzL-9a (0.96
{10 mL)}, added Xantphos (0.06

.99 mumol).

2, 1.99 mmol} and 4-methoxy-o-toluenethiol {0.37
g, .10 munol}, Pde(dba) (0.05 g, 0.05 mmol}, then

2. 2.39 mmol) in dioxane

The muxiure was heated to reflux for 1 b then cooled. The

solvent was removed by evaporation and the crude product was purified by silica gel



w1

10

20

25

30

WO 2023/154307 PCT/US2023/012576

chromatography using a gradient of 1-10% MeOH/DCM over 12 column volumes to give
8SO2BzL-9b (0.69 g, 79%).

Preparation of 2-amino-~-4-{dipropvlcarbamov])-3H-benzo{blazepine-§-sulfonyl chiloride,
8802BzL-9¢

To asolution of 8802B7L.-95 (0.68 g, 1.53 mmol} in acetonitrile/water (9:1}, 10 mL at
10 deg € was added N-chlorosuccinuride, NCS in thirds (0.62 g, 4.66 mmol). After addition
was corplete, stirred for an additional 20 min. to give 8802BzL-9¢.

Preparation of tert-buty! (32-((Z-amino-4-{dipropylcarbamoyi}-3H-benzo|blazepine}-8-
sulfonamido}-3,6,9,12,15,18,21,24,27 30-decaoxadotriacontvlcarbamate, 8S02Bz1.-9d

An aliquot of 8802B7L-9¢ (1.00 mL, 0.15 mmol) obtained previously was added drop-
wise to a stirning mixture of feri-butyl (32-anmino-3,6,9,12,15,18,21,24,27, 30~
decaoxadotriacontyijcarbamate (0.11 g, 0.18 mmol} and triethviamine {0.08 mL, 0.60 mumol) in
acetonitrife (3 mL}). After 15 min the reaction was concentrated and purified by reverse phase
chromatography using a gradient of 10-90% ACN/water {(+0.1% TFA) over 10 nmin fo
8802BzL-94 (0.07 g, 51%).

Preparation of 2-amino-8-{MN-(32-amine-3,6,9,12,15,18,21,24,27.30-
decaoxadotnaconty Dsulfamoy-N N-dipropvl-3H-benzofblazepine-4-carboxamide, 88028z~
Se

To a solution of 8802BzL-9d (0.07 g, .08 mmol} in acetonitrile {3 mL} was added aq.
HCH(6M, 3 mL} and the mixture was stirred at RT for 45 min. The solvent was removed and
the isolated syrup was areotroped with acetonitrile (3 ml) to provide 88O2B#L-9¢ as the HCI
salt (0.06 g, 86%:) as a hazy, white film.

Preparation of 880O2B#L-9

To asolution of 88O2B#L.-9¢ HCI (0.06 g, 0.06 mmol) in DMF (3 mL) was added
triethylamine {0.03 mL, 0.25 mmol). 2,5-Dioxopyrrolidin-1-yi 2-(2,5-dioxo-2,5~dihydro-1H-
pyrrol-1-vhacetate {0.02 g, 0.07 mmol) was added in parts. After completion of addition, acetic
actd (9 ul) was added and the solvent was removed by vacuum. After purification by reverse
phase HPLC fo give §8S0O2B#1L-9 (0.03 g, 43%) after evaporation. LC/MS [M+H] 983 47
{calculated};, LO/MS [M+H] =985.88 {observed).

Example L-10 Svuthesis of 2-amine-8-(N-(1-(2,S-dioxo-2,5-dihy dro-1H-pyvrrol-
1-y12-0x0-6,9,12,13,18,21,24.27 30,33-decaoxa-3~azapentatriacontan-35-v1)-N-

methylsulfamoyh)-N,N-dipropvi-3H-benzo{blazepine-4-carboxamide, $S02BzL-10
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Preparation of teri-butvl (2-((2-amino-4-(dipropylcarbamovi)-3H-benzo[blazepin-8-

visulfonviy-5.8,11,14,17,20,23,26,29,32-decaoxa-2-azatetratriacontan-34-ylycarbamate,

8S02BzL-10b

(&3]

An solution of 2-amino-4-{(dipropylcarbamovi)-3H-benzolblarepine-8-sulfonyl chloride,

8502BzL-10a (1.00 mL, 0.15 mmol) in acetonitrile was added dropwise to a stirring mixture of

tert-buivl (5.8,11.14.17,20.23,26,29 32-decaoxa-2-azatetratriacontan-34-vcarbamate (0.11 g,

(.18 mmol} and triethvlamine {0.08 mi.,

0.60 mmol} in acetonitrile (3 mL). After 15 mun the

reaclion was concentrated and purified by reverse phase chromatography using a gradient of 10-

90% ACN/water (+0.1% TFA) over 10 mun to obtain 8802BzL-10b (0.05 g, 37%:).

Preparation of Z-amino-8-{N-{32-amino-3,6,9,12.15,18,21,.24,27 30~

decaoxadotnaconty)-N-methylsulfamoy

85028BzL-10¢
15

D-N, N-dipropvi-3H-benso[blarepime-4-carboxamide,

To a solution of 8802BzL-10b (0.05 g, 0.05 mmol} in acetontirile (3 mL} was added aq.

20

HCH(6M, 3 mL) and the mixture was stirred at room temperature, RT for 43 min. The solvent
was removed and the isolated syrup was azeotroped with ACN (3 mlL) to provide 8802BzEL-10¢
as the HCl salt (0.04 g, 91%;) as a hazy, white film.

Preparation of 8802BzL-10

To asolution of 8802BzL-10¢ HC (0.04 g, 0.05 mrnol} in DMF (3 ml} was added
triethylamine (0.03 mL, 0.26 nwwol). 2,5-Dhoxopyrrolidin-1-v1 2-(2.5-dioxo-2, 5~dihydro-1H-

pyrrol-1-vhacetate (0.02 g, 0.06 mmol) was added in parts. After completion of addition, acetic
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acid {9 ul) was added and the solvent was removed by vacuum. After purification by reverse
phase HPLC, 8802B~L-10 (0.02 g, 42%) was obtained afier evaporation. LL/MS [M+H] 999.49
{calculated); LC/MS [M+H] 999.92 {observed).

Example L-12 Synthesis of 2-amino-6-{5-§3-{2-{2-{2-12-[2-{2~{ 2-[2-[2-{2-}| 2-
(2,5-dtoxopyrrol-1-

w1

yhacetyljaminolethoxyjethosy jethoxy]ethoxyiethoxy Jethoxyethoxyjethoxy lethoxyjethoxv]pro
panoylamino}pentyl]-4-{ethoxy{propyijcarbamovi}-3H-1-benzazepine-¥-sulfonic acid,

8S02ZBzL-12
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Preparation of 2-amino-8-bromo-N-gthoxy-6-iodo-N-propyi -3H-1-benzazepine-4-
carboxamide, 8802B2L-12b

To a solution of 2-amuno-8-bromo-~6-iodo-3H-1-benzazepine-4-carboxylic acid,
8SO2BzE-12a (2.0 2, 491 mmol, 1.0 eq) in DCM (20 mL) and DMA (10 mL) was added
methanesulfonic acid, CHi8O:H (472 mg, 4.91 mmol, 350 ul, 1.0 eq), N-ethoxypropan-i-
amine {823 mg, 5.90 mmol, 1.2 eq, HCY) and EDCI (3.77 g, 19.7 mmwl, 4 eq). The muxture was
stirred at 25°C for 2 hus. The pH of the reaction mixture was adjusted to~% with sat NaxCOs.
The aqueous phase was exiracted with ethyl acetate (50 mL x 3}, The combined organic phase
was washed with brine {20 mbL x 2}, dried with anhydrous Na:80;, filiered and concentrated in
vacuum. The crude product was triturated with EtQAc at 25 °C for 10 nmun to afford 8802B#L-
126 (1.24 g, 2.52 mmol, 51.3% vield) as yellow solid. LC/MS {M+H] 491 .97 {calculated);
LC/MS [M+H]| 491.9 (observed).

Preparation of tert-butyl N-{5-{2~amino-8-bromo-~4-{ethoxy{propvhcarbamoyl}-3H- 1-
benzazepin-6-yljpent-4-vnvljcarbamate, 8S028z1.-12¢

A mixture of 8S02BzL-12b {800 mg, 1.63 mumol, 1.0 eq), tert-butyl N-pent-4-
ynylearbamate {328 mg, 1.79 mmol, 1.1 eg), PAPPhaCh {114 mg, 163 umol, 0.1 eq), cuprous
jodide, Cul {61.9 mg, 325 umol, 0.2 eq) in DMF (16 ml) and BN (6 mL) was degassed and
purged with N2 for 3 times, then stirred at 80 °C for 2 hrs under N2 atmosphere. The mixture
was poured into ice-water {(w/w = 1/13 {20 mL) and stirred for 10 min. The agueous phase was
extracted with ethyl acetate (30 L x 3). The combined organic phase was washed with brine
(20 kL x 2), dried with anhydrous NaxSQy4, filtered and concentrated in vacuum. The residue
was purified by silica gel chromaiography (column height: 250 mm, diameter: 100 mm, 100-200

mesh silica gel, Petroleum ether/Ethyl acetate=1/0, 2/1) {0 afford 8802B2L-12¢ (690 mg, 1.26

S5
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mmol, 77.5% vield) as vellow oil. "H NMR (MeOD, 400MHz)3 7.53 (s, 1H), 7.27 (s, 2H), 3.93
{q, 7=7.2Hz 2H), 3.74 (4. F = 7.2 Hz, 2HD), 3.19 (1, T = 7.2 Hz, 2H), 2.90-2.83 (m, 2H), 2.51 (¢,
J=72Hz 2H), 1.82-1. 70 (m, 4H), 143 (s, 9H), 1 17 (. J=72Hz 3H), 098 {1, I =72 Hz,
3H) LC/MS [M+H] 5472 (calculated); LC/MS [M+H] 547.2 (observed).

Preparation of tert-butyl N-[5-{2-amino-8-benzylsuifanyl-4-{ethoxy{propyl) carbamoyii-
3H--benzazepin-o-vipent-4-ynyljcarbamate, 8802BzL-12d

A mixture of 88028zL-12¢ (350 mg, 639 umol, 1.0 eg), phenvimethanethiol, BaSH
(025 g, 2.0 mmol, 236 ul, 3.15 eq), DIEA (163 mg, 1.28 mmol, 223 ul, 2.0 eq}, Xantphos
{(74.0mg, 128 umol, 0.2 eq) and Pdo{dba): (117 mg, 128 umol, 0.2 eq) in dioxane {10 mL) was
degassed and purged with N2 for 3 times, then stirred at 110 °C for 1 hr under N> atmosphere.
The residue was poured into ice~water (w/w = 1/1} (10 mL} and stirred for 5 min. The agqueous
phase was extracted with ethyl acetate (10 mL x 3). The combined organic phase was washed
with brine (10mL x 1}, dried with anhyvdrous NazS0q, {iltered and concentrated in vacuum. The
residue was purified by silica gel chromatography (column height: 250 mom, diameter: 100 mm,
100-200 mesh silica gel, Petroleum ether/Ethyl acetate=1/8, 0/1} to afford 8802BzL-12d (300
mg, 508 umnol, 79.4% vield) as yellow solid. 'H NMR (MeOD, 400MH )8 7.56 (s, 1FD, 7.37-
7.34 G, 2H), 7.30-719 (m, 3H), 7.09(d. F= 1.6 Hz, 1FD), 7.03 (d, J = 1.6 Hz. 1H). 4.20 (s, 2H).
393{(q,J=7T2Hz 2H), 373 (. J=72Hz 2H). 330(s. 2H}. 319 (1, =68 Hz, 2H), 249 (1. J
=72 Hz, 2H), 1.81-1.72 (m, 4H), 1.43 (s, 9H), 1.16 (1, I=7.2 Hz, 3H), 0.98 (1, } = 7.2 Hz, 3H).
LC/MS [M+H] $91.3 (calculated); LC/MS {M+H] 591 .3 (observed).

Preparation of tert-butyl N-{5-[2~amino-8-chlorosulfonyl-4-[ethoxy{propyl) carbamoyl}-
3H-1-benzazepin-6-vipent-4-ynylicarbamate, 88028BzL-12¢

To asolution of 8SO2B#L-12d (300 mg, 508 wmol, 1.0 eq) in MeCN (6 mL) and HzO
{0.6 mL) was added AcOH (305 mg, 5.08 ramol, 290 ul., 10 eqy and NCS (271 mg, 2.03 ramol,
4.0 eq}. and then stirred at 25°C for 1 hr. The reaction muxture was poured into ice-water (w/w =
1/1) (10 mL} and stirred for 5 min. The aqueous phase was extracted with ethyl acetate {10 mL x
3}, the combined organic phase was dried with anhydrous NaxSQy, filtered and concentrated in
vacuum to give the crude product 8802871.-12¢ (230 mg, 441 umol, 86.8% yield) as vellow oil
which was used in the next step without further purification. LO/MS [M+H] 567 2{calculated);
LC/MS [M+H] 567.3 {observed).

Preparation of 2-amino-~-6-{S-aminopent-1-voyl)-4-{ethoxy(propycarbaroovl] -3H- 1~
benzarepine-8-sulfonic acid, 8802BzL-12f

A solution of 8802BzL-12¢ (250 mg, 441 umgl, 1.0 eg) in MeCN (2.5 mL} and H20 (13
mL} was stirred at 100 °C for 1 hr. The mixture was concentrated in vacuum. The crude

product 8802B2L~128 (200 mg, 412 umol, 93.5% vield, HC) as vellow solid was used 1o the
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next step without further purification. LC/MS {M-+H] 449 18(calculated), LC/MS [M+H] 449.1
{observed).

Preparation of 2-amino-6-[3-(tert-butoxycarbonylanunojpent-1-ynyl}- 4-
[ethoxy{propvhcarbamovl]-3H-~1-henzarepine-8-sulfonic acid, 8802BzL-12g

To a solution of 8802BzL-12f (200 mg, 446 umol, 1.0 eq) in THF (3 mL) and Ho3 (5
mb) was added NaHCOs (112 mg, 1.34 mwuol, 52 ul., 3.0 eq) and Boc20 (146 mg, 669 umol,
154 ul, 1.5 eq), and then stirred at 25 °C for 1 hr. The muxture was concentrated under reduced
pressure at 30°C. The residue was purified by prep-HPLC{column: Phenomenex Luna
RO*30mm™ 3ur;mobile phase: fwater{TFARACN]B%: 10%-40% 8man) to afford 8802871~
12g (100 mg, 182 umol, 40.9% yield) as vellow solid. 'H NMR (MeOD, 400MHz)5 7.84 (4, } =
1.2Hz, 1H), 7.71(d. J=1.2 Hz. 1H). 7.63 (s. 1H). 3.98 (d, J= 7.2 Hz. 2H). 3.76 (1. 1 = 6.8 Hz,
2H), 338(s, 2H), 318 (1, J =68 Hz, 2H), 2.54 (t, F =72 Hz ZH), 1.81-1.76 (m, 4H), 1.43 (s,
OH), 1.20( J=72 Hz, 3H), 1L.OO @, J =72 Hz, 3H). LO/MS [M+H] 5492 (caleulated); LO/MS
[M+H] 5493 (observed).

Preparation of Z-amino-6-{S-(tert-butoxycarbonylamino)pentyi]-4-
[ethoxy{propybcarbamoyl]-3H-~1-benzazepine-8-sulfonic acid, 8SO2BzL-12h

A mixture of 8SO2BL-12g (100 mg, 182 umol, 1.0 eq), PHOHR/C {(64.0 mg, 91.1
wmol, 20% purity, 0.5 2q) in MeOH (10 mL} was degassed and purged with Hz (367 ug, 182
wmol, 1 eq) for 3 umes, and then stirred at 25°C for T by under Hz (30 psi} atimosphere. The
mixture was filtered. The residue was purified by prep-HPLC ¢(column: Phenomenex Luna
8073 0mro™ 3unymobile phase: fwater(TFA)-ACNLBY%: 5%-53%, 8min) to afford 8802821.-12h
{72 mg, 130 umol, 71.5% vield) as white solid. H NMR {MeOD, 400MHz)8 7.70 {d, J =
Hz, TH), 7.65(d, F=12Hy, 1H), 746 (s, 1H), 398 (q, I=72Hz, 2H), 376 (1, J= 6.8 Hz, 2H),
3.36 (s, 2H), 3.02 (&, J = 6.8 Hz, 2H), 2.84 (1, I = 8.0 Hz, 2H), 1.83-1.74 (m, 2H), 1.71-1.59 (m,
2H), 1.52-1.34 (m, 13H), 1.20 (1, J = 7.2 Hz, 3H), 1.01 (1. J = 7.2 Hz, 3H). LC/MS [M+H]
553.26 {calculated); LC/MS [M+H] 553.2 (observad).

Preparation of 2-amino-6-(S-aminopentyl}-4-{ethoxy(propyvljcarbamoyl] -3H-1-
benzazepine-g-sulfonic acid, 8802BzL-~12

To a solution of 8802BzL-12h {60 mg, 108 umol, T eq) in EiQAc (2 mbL) was added
HCVEIOQAc (4 M, I mL, 37 eq), and then stirved at 20 °C for 1 hr. The mixture was
concentrated n vacuum to afford 8SOZB#L-121 (50 mg, 102 umol, 94.2% vield, HCI) as white
solid. LC/MS [M+H] 453 2 (calculated), LOC/MS IM+H] 453 2 (observed).

Preparation of 8§02BzL-12

To a solation of 3-{2-[2-[2-{2-[2-[2-[2-{2-[2-[ 2-{{2(2,5-dioxopyrrol-1-yDacetyl]

amunolethoxyjethoxylethoxv]ethoxy Jethoxyjethoxylethoxy Jethoxy jethoxyJethoxyipropancic
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acid {(68.2 mg, 102 umol, 1.0 eq) in DMF (1 mL) was added DIEA (66.1 mg, 511 umol, 89 uL,
5.0 eq), 8SO2ZBZL-121 (S0 mg, 102 umol, 1 eq, HCI) and HATU (389 mg, 102 amol, 1.0 eg).
hr. The mixture was {iltered and purified by prep-
HPLC(colunm: Phenomenex Luna 80*30mm™ 3um;mobile phase: fwater{ TFARACN|;BY%: 5%
35%,8min} to afford 8SO2BzL-12 (14 mg, 12.7 umol, 12.43% vield} as vellow oil. 'H NMR
(MeOD, 400MH2S 7.72 (s, TH), 7.68 (s, 1H), 7.48 (s, 1H), 6.91 (s, 7H), 4.19 (s, 2H), 4.01 (. J
= 7.2 Hz, ZH). 3.80-3.55 {m, 42H), 3.43-3.35 (m, 4H), 3.19 (1. J = 6.8 Hz, 2H), 2.88 (1, I =8.0
Hz, 2H), 242 (1, § =
45143 (m, 2FD, 123¢0L I =72Hz, 3H), 1024, I =
{calculated), LC/MS [M+H] 1161.9 (observed).

And 1t was stitred at 25°C for 6.5

7.2 He, 3H), LO/MS [MAH] TI0LS

Synthesis of 1~(2,5-dioxo-2.5-dihydro-1 H-pyvrrol-1-y1}-2-oxo-
Syl (2-{(2-amino-8-(N-

Example L-13
6,9,12,15,18,21,24,27 30 33-decaoxa-3-azapentairiacontan-3

methvisulfamoyi)-N-propyl-3H-benzo| blazepine-4-carboxamido)oxy Jethyljcarbamate,

6.4 Hz, 2H), 1.80 (q, J = 7.2 Hz, 2F), 1.74-1.64 {m, 2H), 1.60-1.51 (m, 2H),

8S02BzL-13

15

¥
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s
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Preparation of tert-butyl (2-((Z-amino-&-{N-methylsulfamoy}-N-propyl-3H-
benzofblazepine-4-carboxamidojoxy Jethyljcarbamate, 8802B2L-13b

To asolution of tert-butyl (2-((Z2-amuno-8-{chlorosulfonyt)-N-propyl-3H-
benzo{blazepine-4-carboxamidojoxy jethyljcarbamate, 8802BzL-13a (0.14 M, 2.00 miL, 0.28
munol) in acetonitrile/water (9:1} at 0 deg was added a methylamine solution {2 M in THF, 0.7¢
mb, 1.40 nuool}. After 10 minutes the solvent was removed and the crude product was purified
by reverse phase HPLC using a gradient of 10-90% acetonitrile/water to give 8802B7L-13b
{0.09 g, 68%) as a yellow film after evaporation of solvent.

Preparation of 2Z-amino-N-(2-aminoethoxy }-8-(N-methyvisudfamoy 1 -N-propy-3H-
benzofblazepine~-4-carboxamide, 8802BzEL-13¢

A solution of 8802BzL-13b {0.09 g, 0.19 nmumol) in acetonitrile (2 mLyand 6 N HCl
{2.00 mL, 12.00 mmol} was stirred at room temperature for 45 minutes. The solvent was
removed by vacuum to give 8S02BrL-~13¢ as the HC salt (0.08 g, 99%;).

Preparation of 8802BzL-13

To a solution of 8802BzL-13¢ HCL{0.03 g, 0.06 mmol) in DMF (4 mbL) at room
temperature added triethylamine (0.04 mL, 0.26 mmol). To this nuxture was added a solution of
1-(2,3-dioxo-2,5-dihydro~-1H-pyrrol- 1-v1}-2-0x0-6,9,12,15,18 21.24,27 30,33 -decaoxa-3-
azapentatriacontan-35-yi {4-nitrophenyl) carbonate, PNPC-PEG10-mal (0.03 g, 0.06 mimol) in
DMF (2 mb). After 20 min,, acetic acid (6 ul) was added and reaction was concentrated under
vacuum and purified by reverse phase HPLC using a gradient of 10-90% ACN/water (+0.1%
TFA)Y over 10 nun. to give 880282L-13 (0.04 g, 52%;) alier concentration of pure fractions.
LC/MS [M+H] 1060.47 (calculated, LO/MS [M+H] 1060.89 (ohserved).

Example L-15 Syuthesis of 2-{ 2+ 2-{2-{2~[ 2~ 2-]2-{ 2-} 2-[2-{[ 242, 5-dioxopyrrol-
i-
vhacetvljaminojethoxy jethoxy Jethoxy]ethoxy Jethoxy Jethoxy Jethoxy ethoxy Jethoxyjethoxyeth
yi N-{2-{{Z-amino-8-(thiazol-2-visulfamoyl}-3H-1 -benrazepine-4-carbonyt]-propyl-

aminojoxyethyljcarbamate, 8802B#1L-15
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Preparation of ethyl &-bromo-2-(tritylamine}-3H-1-benrarepine-d-carboxylate,
8S02B7-15b
A mixture of ethyl 2-amino-8-bromo-3H-1-benzarepine-4-carboxylate, 8802BzL-15a (5

g 16,1 mmol, 1 eg), TriC1 (6.76 g, 24.2 mmol, 1.5 eg), TEA (491 g, 48.5 mmol, 675 mL, 3 eg)
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and DMAP (395 mg, 3.23 mmol, 0.2 eg} in BCM (50 mL) was degassed and purged with N» for
3 tirnes, and then stirred at 40°C for 16 h under Nz atmosphere. The reaction mixture was
guenched by addition HoQ (50 mL) and extracted with EtOA¢ (100 ml). The combined organic
lavers were washed with brine (50 mL}, dried over NaxSOy4, filtered and concentrated under
reduced pressure to give a residue. The residue was purified by column chromatography (810s,
Petroleum ether:Ethvl acetate=100:1 to 0:1) to give 8802BzL-15b (7.8 g, 14.1 mmol, 87.4%
vield} as a vellow ot LC/MS [M-+H] 551.1 {calculated); LC/MS [M~+H} 551.1 {observed).

Preparation of ethyl 8-benzyisulfanyi-2-{iritylamino)-3H-1-benzarepine-4-carboxylate,
8802BzL-15¢

A mixture of 8802BeL-15b (3 g, 5.44 nuool, 1 eg), DIEA (1.41 ¢, 10.8 ramol, 1.90 miL,
2egq, (1E4E)-15-diphenvipenta-1.4- dien-3-one;palladivm, Pda{dba}s, CAS Reg. No. 51364~
51-3 (996 mg, 1.09 nunol, 0.2 eg} and (5-diphenyiphosphanyl-9.9-dimethyl-xanthen-4-yi)-
diphenyl-phosphane, Xphos (629 mg, 1.09 mmol, 0.2 eg} in dioxane (3¢ mL} was degassed and
purged with N2 for 3 times, then phenyimethanethiol, BnSH (1.35 g, 10.8 mmol, 1.27 mi., 2 2g}
was added, the muxture was stured at 110°C for 1 h under N: atmosphere. The reaction mixture
was quenched by addition HoO (56 mL} and extracted with EtOAc (100 mL x 2}, The combined
organic layers were washed with brine (100 mL) dried over Na:80q, filterad and concenirated
under reduced pressure to give aresidue. The residue was purified by coluron chromatography
{S102, Petroleum ether:Ethyl acetate=100:1 10 0:18) to give 8802BzL-15¢ (2.3 g, 3.87 mmaol,
71.1% yield) as a yellow oil.

Preparation of ethyt 8-chlorosulfonyl-2-(tritviamine}-3H-1-benzazepine-4-carboxylate,
380O2BzL-15d

A nmuxture of 8802B7L-15¢ (3 g, 5.04 mmol, 1 eq), NCS {2.69 g, 20.2 mmol, 4 eg),
AcOH (3.03 g, 50.4 mumol, 2.88 mL, 10 eq) in MeCN (30 mL) and H20 (3 mL) was stirred at
25°C for 1 h. The reaction mixture was quenched by addition H20 (50 ml), and extracted with
EtCAc (530 mL). The combimed organic lavers were wash with brine {50 mL), dried over
NaZ804, filtered and concentrated under reduced pressure to give a residue. The residue was
purified by colunm chromatography ($i102, Petroleum ether Ethyl acetate=99:1 10 001} (o give
8802BzL-15d (2 g, 3.50 ramol, 62.4% vicld) as a vellow solid. LC/MS [M+H] 3711
{calculated); LC/MS [M+H] 571.2 (observed).

Preparation of ethyl &-{thiazol-2-yIsulfamoyl)-2-(tritvlamino)}-3H -1-benzarepine-4-
carboxylate, 8802Bz1-13e

A roixture of 8802BzL~-15d (1.5 g, 2.63 munol, 1 eg) and 1-methyviuadazole (258 mg,
3.15 mmol, 251 ul, 1.2 eg) in MeCN (30 mb} was degassed and purged with N2 for 3 times and

then stirred at 25°C for 2 h under Nz atmosphere. Then 4,5-dihydrothiazol-2-amine (1.07 g,

(=]
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165 mmol, 4 e¢) was added and the result mixture was stirred at 25°C for another 16 h under N»
atmosphere. The reaction mixture was quenched by addition Ho0O (S0 mL) and exiracted with
EtOAc (80 mL). The corobined organic lavers were washed with brine (100 mL), dried over
NaxSO4, filtered and concentrated under reduced pressure to give a residue. The residue was
purified by column chromatography (5102, Petroleum ether:Ethyl acetate=100:1 to 0:1} to give
8S02B2L-15¢ (0.5 g, 787 umol, 29.9% vield) as a vellow solid. 1H NMR (MeOD, 400 MHz)
§7.71 (5. 1H), 7.23 (m, 20H), 6.75 (d, J = 4.8 Hz, 1H). 436 (q. J = 7.2 Hz, 2H), 2.98 (s, 2H).
1.38 (1, J = 7.2 Hz, 3H). LC/MS [M+H]| 635.17 (calcudated); LC/MS [M+H] 635.1 (observed).

Preparation of 8-{N-(thiazol-2-yUsuifamoy D-2-(iritylamino)}-3H -benzo{blazepine-4-
carboxylic acid, 8802BzL-15¢

A mixture of 8802BzL-15e (0.5 g, 787.69 umol, 1 eg), LiOH H20 (264 mg, 6.30 mmol,
8 eq) in H20 (4 mL) and THF {4 mL} was stirred at 25 °C {or 3 hr. The reaction solution was
guenched by added 2M HCI o adjust pH = ~6, then filtered o give 8802BzL-15{(0.45 g,
699.66 umol, 88.82% vield, HCI} as a white solid. LC/MS [M+H] 607.1 {calculated); LO/MS
IM+H] 607.2 (observed).

Preparation of tert-butyl N-[2-[propyi-[8-{thiazol-2-yisulfamoy}-2-Gritvlamine}-3H- 1-
benzarepine~4-carbonyljaminojoxyethyljcarbamate, 8S02Bz1L-15¢g

A muxture of 8802BzL-151 (0,42 g, 692 umol, 1 eg}, ferr-butyl N-{2-
{(propylaminooxyjethyl{carbamate (181 mg, 830 umol, 1.2 eg), methanesulfonic acid (133 mg,
1.38 mmol, 98.5 ul,, 2 eg), EBCI {663 mg, 3.46 mmol, 5 eg) in DMA (S mL) and DCM (8§ mL)
was degassed and purged with N2 for 3 times, and then stirred at 25°C for 2 br under N
atmosphere. The reaction mixture was quenched by addition NaxHCO: (3 mL) until pH about 7,
and extracted with EtOAc (§ mL*3). The combined organic layers were washed with brine (5
mi.}, dried over NaxSOs filtered and concentrated under reduced pressure 1o give a residue. The
residue was purified by column chromatography (810s, Petroleum ether: Ethyl acetate=99:1 to
24180} io give 8802BzL-15g (0.5 g, 619 umol, 89.5% vield) as a yellow solid. LL/MS [M+H]
807.3 {calcudated); LC/MS [M+H] 807.3 {observed).

Preparation of 2-amino-N-{Z-amivoethoxy }-N-propyi-8-(thiazol-2-vlisulfamovl) -3H-~1 -
benzazepine-4-carboxamide, 8S02BzL-15h

A mixture of 8SO2BAL-152 (0.5 g, 619 umwol, 1 eg), TFA (5.65 g, 49.5 mmol, 3.67 mL,
8% eqg) in DCM (10 mL) was stirved at 235 °C for 16 b, The reaction muxture was quenched by
addition HoO (5 mL), and extracted with MTBE (10 mL} (8 mL x 2} to remove the excess TFA.
The combined water lavers was concentrated under reduced pressure to give 8802BzL-15h
{025 g, 432 umol, 69.7% yield, TFA) as a white solid. LC/MS [M+H] 465, 1 {calculated);
LC/MS [M+H] 465.1 (observed).
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Preparation of 8802BzL-15

A mixture of 8SO2B#L-15h (0.2 g, 288 umwl, 1 eg, 2TFA), 2-{2-[2-[2-[2-{2-{2-[2-2-]2-
[2-[12-(2,5-dioxopyrrol-1-
vhacetyljanunolethoxyjethoxy Jethoxy |ethoxy jethoxy Jethoxyiethoxyiethoxy jethoxyethoxyieth
vl (4-nitropheny}earbonate (232 mg, 288 umol, 1 eg), DIEA (111 mg, 866 umol, 150 uL, 3 eg}
n DMF (0.5 mL) was degassed and purged with Mo for 3 tiroes, and then the mixture was stirred
at 0°C for 1 b under Nz atmosphere. The reaction solution was quenched with TFA until pH =
~6. The residue was purified by prep-HPLC (column: Phenomenex Luna 80 x 30mm x 3um;
mobile phase: {water (TFAACNY, B%:15%-40%, &mun) to give 8SO2BZL-15 {15.0 mg, 13.2
umol, 4.6% vield) as a white solid. 'H NMR (MeOD-ds, 400 MHz) §7.97 (s, 1H), 7.88(d, J =
2.0 Hz, 1H), 7.86 (d. J = 2.0 Hz. 1H), 7.39 (s, 1H), 7.18 (d. J = 4.8 Hz. 1H). 6.90 {s. 2H). 6.81
(d, J=4.8 Hz, 1), 4.17 (5. 2HD, 3.74 (m, 2HD), 3.67 (m, 2H), 3.59 (m, 42H), 3.38 (m, 6H), 1.80-
172 (m, 2H) 1.00 {8, J = 7.2 Hz, 3H). LO/MS [M+H] 1129.4 (calculated), LO/MS [MHH]
11295 (observed).

Example 201 Preparation of Imimunoconjugates (IC)

To prepare a lvsme-conjugated Immunoconjugate, an antibody is buffer exchanged inic a
conjugation buffer containing 100 mM boric acid, 30 mM sodium chlonde, 1 mM
athylenediamineietraacetic acid at pH 8.3, using G-25 SEPHADEX™ desaliing colunms
(Sigma-Aldrich, St Lowg, MO} or Zeba™ Spin Desalting Colunmmns (Thermo Fisher Scientific).
The eluates ave then each adjusted to a concentration of about 1-10 mg/mi using the buffer and
then sterle filtered. The antibody (s pre~warmed fo 20-30 °C and rapidly mixed with 2-20 {e.g.,
7-10% molar equivalenis of a tetratluorophenyi (TFP) or sulfonic tetrafluoropheny] SulfoTFP)
ester, 8-sutfonyi-2-aminobenzazepine-linker (8502B2-L) compound of Forroala H dissolved in
dimethyisulfoxide (DMSO) or dimethvlacetaroide (DMA) to a concentration of 5 to 20 mM. The
reaction is allowed to proceed for about 16 hours at 30 °C and the moouneconjugaie (1C) i3
separated {rom reactants by running over two suceessive (G-23 desalting columng or Zeba™
Spin Desalting Columns equilibrated in phosphate buffered salime (PBS) at pH 7.2 1o provide the
Tmnwnoconjugate () of Tables 3z and 3b. Adjuvant-angibody ratio (DAR) 5 determivad by
frquid chromatography mass spectrometry analyvsis using a {4 reverse phase column on an
ACQUITY ™ UPLC Heclass (Waters Corporation, Milford, MA) connected o a XEVO™ (2-
XS TOF mass specirometer { Waters Corporation).

To prepare a cysteine~conjugated Inununoconjugate, an antibody is buffer exchanged
into a conjugation buffer containing PBS, pH 7.2 with 2 mM EDTA using Zeba™ Spin
Desalting Columns {Thermo Fisher Scientific). The interchain disulfides are reduced using 2-4

molar excess of Tris (Z-carboxvethyl) phosphine (TCEP) or dithiothreitol (I3TT) at 37 °C for 30
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min -~ 2 hours. Excess TCEP or D'TT was removed using a Zeba™ Spin Desalting column pre-
equilibrated with the conjugation buffer. The concentration of the buffer-exchanged antibody
was adjusted to approximately 3 to 20 mg/ml using the conjugation buffer and sterite-filtered.
The maleimide-8802Bz-L compound is either dissolved in dimethyisulfoxide (BMSO) or
dimethyviacetamide (DMA) to a concentration of 5 1o 20 mM. For conjugation, the antibody is
mixed with 10 to 20 molar equivalents of maleurude-85028z-L. In some nstances, additional
DMA or DMSO up to 20% (v/v), was added to improve the solubility of the maleimude-
8802Bz-L in the conjugation buffer. The reaction is allowed to proceed for approximately 30
min to 4 hours at 20 °C. The resulting conjugate is purified away from the unreacted maleumide-
8502Bz-L. using two successive Zeba™ Spin Desaltiog Coluows. The colurons are pre-
equilibrated with phosphate-buffered saline (PBS}, pH 7.2. Adjuvant to antibody ratio (DAR) 15
estimated by hiquid chromatography mass spectrometry analyvsis using a €4 reverse phase
gohmnn oo an ACQUITY™ UPLC Heclass (Waters Corporation, Milford, MA) connected {0 a
NEVO™ G2-XS TOF mass spectrometer { Waters Corporation).

For conjugation, the antibody may be dissolved in an agueous buffer system known in
the art that will not adversely impact the stability or antigen-binding specificity of the antibody.
Phosphate buffered saline may be used. The 8802Bz-L compound is dissolved in a solvent
system comprising at least one polar aprotic solvent as described elsewhere herein. In some such
aspects, 88S0O2Bz-L is dissolved to a concentration of about 5 mM, about 10 mM, about 20 mM,
about 30 mM, about 40 mM or about 30 mM, and ranges thereof such as from about 5 mM to
about 50mM or from about 10 mM to about 30 mM in pH 8 Tris buffer (e g, 50 mM Tris). In
some aspects, the &-sulfonyl-2-aminobenzazepine-linker intermediate is dissolved in DMBSO
{(dimethvisulfoxide), DMA (dimethylacetamide), acetonitrile, or another suntable dipolar aprotic
solvent.

Alternatively in the conjugation reaction, an equivalent excess of 8802Bz-L solution
may be diluted and combined with antibody solution. The 8802Bz-L solution may suitably be
dituted with at least one polar aprotic solvent and at least one polar protic solvent, examples of
which include water, methanol, ethanol, n-propavol, and acetic acid. The molar equivalents of
8802Bz-L intermediate to antibody may be about 1.5:1, about 311, about 5:1, about 10:1, about
15:1, or about 20:1, and ranges thereof, such as from about 1.5:1 to about 20:1 from about 1.5:1
to about 15:1, from about §.5:1 to about 10:1 from about 3:1 to about 15:1, from about 3:1 o
about 10:1, from about 5:1 to about 15:1 or from about 5:1 to about 10:1. The reaction may
suitably be monitored for completion by methods known in the art, such as LC-MS. The
conjugation reaction is typically complete in arange from abowut 1 hour to about 16 hours. After

the reaction is complete, a reagent may be added to the reaction nuxture to quench the reaction.
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If antibody thiol groups are reacting with a thiol-reactive group such as maleimide of the
8S0O2Bz-L linker intermediate, unreacted antibody thiol groups may be reacted with a capping
reagent. An example of a suitable capping reagent is ethylmaleimide.

Following conjugation, the immunocorjugates may be purified and separated from
wnconjugated reactants and/or conjugate ageregates by purification methods known in the art
such as, for example and not himited to, size exclusion chromatography, hvdrophobic interaction
chromatography, ion exchange chromatography, chromatofocusing, ultrafiltration, centrifugal
ultrafiltration, tangential flow filtration, and combinations thereof. For instance, purification
may be preceded by diluting the immunoconjugate, such in 20 mM sodium suecinate, pH 5. The
dituted solution is applied {o a cation exchange columu followed by washing with, e.g., at least
10 column volumes of 20 mM sodium succinate, pH 5. The conjugate may be suitably eluted

with a buffer such as PBS.

Example 202 HEK Reporter Assay

HEK293 reporter cells expressing human TLR7? or human TLRS were purchased from
Invivogen and vendor protocols were foliowed for cellular propagation and experimentation.
Brigfly, cells were grown to 80-85% confluence at 3% C(O» in DMEM supplemented with 10%
FBS, Zeocin, and Blasticidin, Cells were then seeded in 96-well flat plates at 4x10 cells/well
with substrate contaimng HEK. detection mediurm and imnmumostimudatory molecules. Activity

was measured using a plate reader at 620-655 nm wavelength.

Example 203 Assessment of Immunoconjugate Activity in Vifro
This example shows that Immuonoconjugates of the invention are effective at eliciting

munune gelivation, and therefore ars useful for the treatment of cancer.

a) {solation of Human Antigen Presenting Cells: Human myveloid antigen
presenting cells {APCs) were negatively selected from human peripheral blood obtained from
healthy blood donors {Stanford Blood Center, Palo Alto, California) by density gradient
centrifugation using a ROSETTESEP™ Human Monocyte Enrichment Cocktatl (Sterm Cell
Technologies, Vancouver, Canada) containing monoclonal antibodies against CD14, CD16,
CDd40, CD86, U123, and HLA-DR. Immature APCs were subsequently purified to >90%
purity via negative selection using an EASYSEP™ Human Monocyte Enrichment Kit (Stem
Cell Techunologies) without CD16 depletion containing monoclonal antibodies against CD 4,

CD16, CD40, CDES, CD123, and HLA-DR.

b) Myeloid APC Activation Assay: 2 x 10° APCs are incubated in 96-well plates

{Coming, Coming, NY) containing iscove’s modified dalbecco’s medium, IMDM (Lonea)

[y
=he]
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supplemented with 10% FBS, 100 U/mL penicillin, 100 ug/mi. (micrograms per mulliliter)
streptomyein, 2 mM L-ghitamine, sodiom pyruvate, non-esseniial amino acids, and where
mdicated, various concentrations of uncomjugated (naked) antibodies and inununoconjugates
(IC) of the invention {as prepared according to the Example above). Cell-free supemnatanis are
analyzed after 18 hours via ELISA o measure TNFo secretion as a readout of a

promflammatory response.

c} PBMC Activation Assay: Human peripheral blood mononuclear cells were
isolated from human peripheral blood obtained from healthy blood donors (Stanford Blood
Center, Palo Alto, California) by density gradient centrifugation. PBMCs were incubated in 96~
well plates (Coming, Coming, NY) in a co-culture with CEA-expressing tumor cells {e.g. MKN-
45, HPAF-11) at a 10:1 effector to target cell ratio. Cells were stimulated with various
concentrations of unconjugated (naked) antibodies and immunoconjugates of the invention {as
prepared according to the Example above). Cell-free supernatants were analyzed by cytokine
bead arrav using a LegendPlex™ kit according to manufacturer’s guidelines {BioLegend®. San

Diego, CA)

d) Isolation of Human Conventional Dendritic Cells: Human conventional dendritic
cells (cDCe) were negatively selected from human peripheral blood obtained from healthy blood
donors (Stanford Blood Center, Palo Alto, California) by density gradient centrifugation.
Briafly, cells are first enriched by using a ROSETTESEP™ Human CD3 Depletion Cocktail
{(Stem Cell Technologies, Vancouver, Canada) to rernove T cells from the cell preparation. ¢D¥Cs
are then further enriched via negative selection using an FASYSEP™ Human Myeloid DC

Enrichment Kit (Stem Cell Technologies).

e} cDC Activation Assay: 8 x 104 APCs were co-cultured with tumor cells
expressing the ISAC target antigen at a 10:1 effector (cDC) to target (tumor cell) ratio. Cells
were incubated in 96-well plates (Corning, Corning, NY) containing RPMI-1640 medium
supplernented with 10% FBS, and where indicated, various concentrations of the imdicated
immunoconjugate of the invention (as prepared according to the example above). Following
overnight incubation of about 18 hours, cell-free supernatants were collected and analyzed for
cytokine secretion (inchuding TNFa) using a BioLegend LEGENDPLEX cytokine bead array.

Activation of myeloid cell types can be measured using various screen assays in addition
1o the assay described in which different myeloid populations are utilized. These may include
the following: monocytes 1solated from healthy donor blood, M-CSF differentiated

Macrophages, GM-CSF differentiated Macrophages, GM-CSF+IL-4 monocyte-derived

LD
fol
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DBendritic Cells, conventional Dendritic Cells (¢DCs} isolated from healthy donor blood, and
myeloid cells polarized to an immmunosuppressive state {also referred to as myeloid derived
suppressor cells or MDSCs). Examples of MDSC polarized cells mclude monocytes
differentiated toward immunosuppressive state such as M2a M® (IL4/IL13), M2c M®
(IL10/TGFb), GM-CSF/IL6 MDSCs and tumor-educated monocvies (TEM}. TEM
differentiation can be performed using turnor-conditioned media {e.g 786.0, MDA-MB-231,
HCC1954) Primary tumor-associated myeloid cells may also include primary cells present in
dissociated tumor cell suspensions (Bscovery Life Sciences).

Assessment of activation of the described populations of myeloid cells may be
performed as a mono-culfure or as a co-culture with cells expressing the antigen of interest
which the inwnunoconjugate (3C} may bind to via the CDR region of the antibody. Following
incubation for 18-48 hours, activation may be assessed by upregulation of cell surface co-
stimudatory molecules using Bow cytometry or by measurement of secreted proinflammatory
cvtokines. For cviokine measurement, cell-free superatant is harvested and analyzed by

cvtoking bead array (e.g. LegendPlex from Bislegend) using flow cviometry.

All references, including publications, patent applications, and patents, cited herein are
hereby incorporated by reference 1o the same extent as if each reference were individually and

specifically indicated to be incorporated by reference and were set forth in its entivety herein.
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CLAIMS:

1. An immunoconjugate comprising an antibody covalently attached 1o one or more

R-sulfonyl-2-aminobenzazepine moteties by a hinker, and having Formula I:
Ab-[1-D], g

or a pharmaceutically acceptable sali thereof,

wherein:

Ab is the antibody wherein the antibody binds 1o a target selected from PD-L1, HERZ,
CEA; and TROP2,

p is an integer from 1 to §;

L 1s the finker;

D is the 8~sulfonyl-2-anunobenrarepine motety having the formula:

X2_____.R2

RY R R’ and R? are independently selected from the group consisting of H, C1-Cyz
alkyl, Co-Co alkenvl, €2-Ce alkvnyl, C3-Cyz carbocyelyl, Ce-Cro aryl, Co-Cs heterocyclyl, and
(C1-Czo heteroaryl, each of which are independently and optionally substituted with one or morg
aroups selecied from:

~{C3-Cy alkyldiy-N(R-*;

~(C1-Cr2 alkyldiv)-NR .

~{C1-C alkvidivD-ORY;

—{Cs-Ci2 carbocyelyl);

~{C3C12 carbocyvelyi}-*;

—{C3-Cyz carboeyely)~(Ci-Crz alkyldiyl)-NR—*;

~C3-Crz carbocyelyD—{Ci-Ciz alkyldivD-N(R>):

~{3-C 1 carbocy clyD-NRI-CENRIINR -

—{Ce-Cao aryl);

~{Ce-Coro aryldivh)-*,

~{Ce-Cao aryldivD-IN(R )—*;

~(Cs-Cao aryldivh—{(C1-Crz alkyldiv-N(R -*:
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—~{C6-Coo aryldivh—(Ci-Cyz alkyidiy—{C2-Coo heterocyelyidivl)—*;

—{Ce-Cao aryldiyD—(C1-Cr2 alkyldiyD-N({R);

~{(Ce-Cro aryidivh~(Ci-C o alkyldiy -NR*-CENRINER -,

—{C2-Cu0 heterocyclyl);

—{{C2~Coo heterocyely -,

—{(-Co heterocyely3~«Ci-Crz alkyldivh-NR*—*;

—{C2-Cs heterocyclyD—(Ci-Crz alkyldivD-N(R%:

~{C2-Cy heterocy cly-C(=0y-(C1-Cr2 alkyldiy-N{R )}-*;

—{C2-Co heterocycly-NR*-C(=NR™NR-*;

~{C2-Cs heterocy cly-NR*{Ce-Czo arvidiyD-(Ci-Cr2 alkyldiy-N{R -,

—{{(2-Cs heterocy cly3—(Co-Cao aryidiviy—*;

—{C1-Coo heteroarvl);

~{C1~Cao heteroarvi}—*;

—{(C1-Cao heteroary}—{C-Cyz alkyldiyD-N{R—*;

~{C1-Cao heteroaryD—(C1-C 12 atkyldiyD-N(R Y,

~{C1-C20 heteroaryD-NR-CENRIINERT -,

—{C1-Coo heteroaryD-N(RHICEO—(C1-C o alkyldivh-MN(R -*;

-0y,

~C(EO)HC-Co atkyldiy B-N{R" -

~C{=03-{C2-Cao heterocy elvidivi)-*;

~CEOINR 2

~C{=0NRT -

~CEOWNRYAC-Cr alkyldiy-NERIHICEOR?,

—CEOIN(RY(Ci-C o alkyldiyD-NEDHCEOINR

~C{=0NR~C1-C1z alkyldiyH-NRHCO:R

~CEOINR(C1-Crz alkyldivh-NRHYCENRNR

—CEOINRI~C-Ch alkyldiyD-NRIC(ENRR Y,

~CEOINRIAC1-Cs alkyldiyD-NR¥(C2-Cs heteroaryi);

~C(=0INR(C1-Ua0 heteroaryldiyh-N{R”)-*;

~C(=0NR ~(C1-Cao heteroaryldiyl-*:

~C(EOINR(C1-Cao heteroarvidivh—~Ci-C o alkvidiy-N(R)z:

—C{=0NR~(C1-Cao heteroaryldivD—(Ca-Can heterocyclyldivD—C(=0)NR—(Ci-Cn
alkyldivh)-NR3-*;
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N

NS

~N{RICEORY,

~NRHCE=0)-*;

SNERHCE=INR ),

NRHICEOINR -,

~N{RSICOR;

~NRICENRINER Y,

“NERPCENRIINR -,

SNRICENRIRY,

~NRHCEOCi-Crz alkyldiyD-N{R)-*;

~N{R>}~(C2-Cs heteroaryl);

~N{RF}-S(=0p—~(Ci-Ci2 alkyl};

—O—{C-Ciz alkyl);

~0-{C1-Ci2 alkyldivl-N(R ),

~0-(C1-Cr2 alkyldiyl-N(R)-*;

~O-CEONR

~O-C(=0N(R)-;

OB,

~OR;

~8(=0)—{2-Coe heterocvelyldiyiy-*;

~8(=0)~(C2-C heterocy clyldiyD—~(C1-C1z alkyldivh-NR):;

~8{=0)2-(C2-Ca heterocy clyvidivD—(C1-C o alkyldivD)-NR3-*; and

—8{(=0}1—(C2~Cao heterocyclyldivhH—(C1-Crz alkyldivh—-OH;

or R* and B together form a 5- or 6-membered heterocyclvl ring;

X', X% X? and X* are independently selected from the group consisting of a bond,
C(=0), CEOIN(RY), O, N(R), S, S(0)2, and S(ORNR™):

R is independently selected from the group consisting of H, Ce-Cao arvl, C3-Ci2
carboeyelyl, Cs-Cao aryldivl, Ci-Crr alkyl, and Ci-Ciz atkyidiyl, or two R® groups together form
a 5- or 6-membered heterocyelyl ring;

R>% i selected from the group consisting of Ce-Czo arvl and C1-Coo hetercaryl;

where the asterisk * indicates the attachment site of L, and where one of R), B2 R? and

R*is attached to L
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L is the iinker selected from the group consisting of:
~C{=0-PEG—;
—C(=0)-PEG-CEOINR)HC1-Caz alkyldivh-C(=0)-Gluc—;
~C(EO-PEG-0-;
~C(=0-PEG-O-C{=0)-;
-C(=0-PEG-C(=0)—;
~C{=0-PEG-C(=0)-PEP—;
~C{=0-PEG-NER—;
~C(EQ-PEG-NR-CEO)-
~C(=0)-PEG-N{R-PEG-{(=0)-PEP~;
~C=EO-PEG-NYRL-PEG-C(=0)-PEP—;
~C{FO-PEG-C{=0)-PEP-N(R(C1-C 12 alkyidivi)—
~C{=0}-PEG-C(=0)-PEP-NRHHC1-Cu2 alkvidiyDNRDYC(=0)(Ca-Cs
monoheterocyclyldivly-;
~C(=0)-PEG-88~C1-Cu atkvidiv-OCE=S) -
~C{=0-PEG-SSHC1-Co alkyldiy-C(=0)—;
—suecininidy - (CH2 - C (=0WR-PEG-;
—succinimidyl~(CH2}a—C{=0INRE-PEG-CEOINROAHC-Con
alkyldiy—-C(=0)-Gluc—
—succinimidyl-{CH)w—CE0MNRYG-PEG-0—;
—succinimidy I~{CH2)m—CEONRO-PEG-0-C(=0)—;
—suecinimidy - (CH - C (=0WNR-PEG-C (=0,
—succinimidy - {CH mn—C (=OIN(RO-PEG-N(R )
—succirtmidyl—(CH)u—C(=0MNRO-PEG-N(PEG-COH)-PEG-NR )
—suceinimidy - CH u—C (=ONR)-PEG-C(=ON(PEG-COH)-PEG-N(R ),
—succinimidyl-(CH2 m—C EOMNRO-PEG-NR -C(E=0)—
~succinimidy - (CH2 - CEONRO)-PEG-N(PEG-C OzH)-PEG-C{=0)-;
~suecinimidy I-(CH2 - C{=ON(R)-PEG-C(=ON(PEG-COH)-PEG-C(=0)—;
—succintmidyl—(CH)u—C (=OMN(R-PEG-C(=0)}-PEP—; and
—suceirmmidyl~{(CHu~CEOMNR)-PEG-88(C1-Ciz alkvldivh-0CE=0) -
R is independently H or C1-Ce alkyl;
PEG has the formuda; ~{(CH2CH2O 0 (CHzdw—; m 15 an integer from 1 to 5, and nis an

integer from 2 to 50;
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Glue has the formula:

NS

OH
o

HC OH

G OH

PEP has the formula:

. 4% o)}

where AA is independently selected from a natural or unnatural amino acid side chain, or
one ot roore of AA, and au adjacent nitrogen atom form a S-membered ring proline amivo acid,
and the wavy line indicates a point of attachient;

Cye is selected from Us-Coo aryldivl and C1-Coo heteroarvidivi, optionally substituted
with one or more groups selected from F, Cl, NOG», ~OH, ~0OCH;, and a glucuronic acid having
the structure:

SRR

0. 0. _CO.H

HO OH
OH

R is selected from the group consisting of ~-CH(RYO—, ~CHa—, ~CHN(R®—, and ~
CH(R}O-C(=0)—, where R? is selected from H, C1-Cs alkyl, C(=0)-C1-Cs alkyl, and -
C(=0N(R )y, where B® is independently selected from the group consisting of H, C1-C1z alkyl,
and —{(CH2CH2O)n—{(CH2)m—0OH, where m is an integer from | fo 5, and nis an integer from 2 to
30, or two R® groups together form a 5~ or 6-membered heterocyelyi ring:

v is an integer from 2 10 12;

zisOorl; and

alkvi, alkyidiyl, alkenvl, alkenyldivl, alkyvnvl, alkynvidiyl, aryl, asyldivl, carbocyelvl,
carbocevelyidivl, beterocycelyl, beterocyclyldivl, beteroaryl, and heteroarvidivl are independeuntly
and optionally substituted with one or more groups independently selected from F, CI, Br, I, —
ON, ~CHz, ~CHCH;, ~CH=CHy, ~C=CH, ~C=CCHs, ~CHCHCH;, ~CH(CH: )2,
CHCH(CHa), ~CH20H, —~CH20CH;, ~CHCHOH, ~C{CH: pOH, ~CH{CH)CH(CH:):, —

102
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C{CHs pCHOH, —CHRCHRSOCHa, —CHLOP(OXOH ), ~CHRF, —CHF2, —CF3, ~CHCF;, —
CHoCHF2, ~CH{CH2)UN, —C{CH3RCN, ~CH2ON, —~CHaNH2, ~CH:NHSG:CHa, —CHaNHCH:,
~CHMN(CH: )z, ~CO2H, ~COCH;, ~COCHa, ~COx0(CHs )5, ~COCHOH)YCH;, ~CONH2, —
CONHCH:, ~CON(CHz )2, —C{UHs 0 CONH2, —NH, -NHCH;, -N{CHs», -NHCOCH;, —
N(CHCOCH:, ~NHS(ORCH:, ~NCHC{CH: RCONH,, -N(CHaCHCH8{0RCH;,
NHCENHMH, -NHCENHCH;, -NHCENHINH:, -NHC(EONH:, -NO», =0, —-OH, -OCH;,
—QOCH:CHs, ~-OCHCHYOCH:, ~OCHCHLOH, —~OCHL CHaN(CH: ), —O(CHCHL O
{CH2}COH, ~O{CHCHOWH, ~OCH:F, —~OCHF:, ~OCFs, ~OP(ONOH ), -S{ORpN(CH3)z, ~
SCHs, —S{OnCH;, and —S{O):H.

2. The immunoconjugate of claimn 1 wherein the antibody is an antibody construct
that has an antigen binding domain that binds PD-L1.

3. The immunoconjugate of claim 2 wherein the anitbody s selected from the
group consisting of atezolizumab, durvahumab, and avelumab, or a biosimilar or a biobetier
thereol.

4. The immumoconjugate of claim 1 wherein the antibody s an antibody construct
that has an antigen binding domain that binds HER2.

S The immunoconjugate of claim 4 wherein the antibody s selected from the
group consisting of frastuzumab, pertuzumab, margetuximab, and HT-19, or a biosimilar or a
biobetter thereof.

6. The immunoconjugate of claim 1 wherein the antibody ts an antibody construet
that has an antigen binding domain that binds CEA.

7. The immunoconjugate of claim 6 wherein the antibody is labetuzumab, or a
bigsimilar or a biobetter thereof.

8. The immunoconjugate of claimn 1 wherein the antibody is an antibody construct
that has an antigen binding domain that binds TROP2.

9. The immunoconjugate of claim 8 wherein the antibody is sacituzumab, or a

biosimular or a biobetier thereof

10, The tnmunoconjugate of any one of ¢laims 1 to 9 wherein X! is a bond, and R! is
H.
11.  The immunoconjugate of any one of claims 1 to 9 wherein X? is a bond, and R” is

C1-Cs alkyl
12, The immunoconjugate of any one of claims 1 to 9 wherein X° and X® arc each a

bond, and R* and R? are independently selected from Ci-Cs alkyl, -0—~(C1-Ciz alkyl), «C:-C12

103
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alkyidiyh-OR®, ~(Ci-Cs alkvldivD-NRHCOR®, «(C1-C i alky D-OCONR 2, 0~ C1-Cin
alkyD-N(RICORS, and —O—(C1-Ci2 alkyD-OC(OMN(R .

13, The immunoconjugate of claim 12 wherein R is C1-Ce alkvl and R¥ is ~(Ci-Cs
alkyldivh-N(RCOR*,

14, The immunoconjugate of claim 12 wherein R? is ~CHCH2CH; and R® s selected
from —CH2CH2CHaNHC Oa{t-Bu), ~OCHCHNHC On(eyelobutyl), and —

CH2CH2CHaNHC Onf ey clobuty ).

15. The immunoconjugate of claim 12 wherein R” and R® are cach independently
selected from ~CHaCHOHs, ~OCH2CHs, ~OCHCFs, ~CH2CHCOFs, ~OCHCH0H, and —
CH2CHCHOH.

16. The immunoconjugate of claim 12 wherein R? and R are each ~CH2CH2CH3.

17 The immunoconjugate of claim 12 wherein R? is ~CH2CH2CH: and R is
OCH:CHa.

18.  The immunoconjugate of any one of claims 1 1o 9 wherein XC°-R? is selected from

the group consisting of

oo X X2 X X
X} N\ Y
{ NH <NH o NH NH
0= o = o=
o= NH NH A -
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~ 0
ot =N N f NH e/
2 HoN o OH TN ’
- = S
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19, The immunoconjugate of any one of claims 1 to 9 wherein X* is a bond. and R% is
H

20.  The immunoconjugate of any one of claims 1 to 9 where R! is attached to L.

21 The tmmunoconjugate of any one of claims 1 to 9 where R? or R¥ 15 attached to
L.

7

22, The immunoconjugaie of claim 21 wherein X*~R’-L is selected from the group

consisting of’

™, . . ",
7 ’l !3 ;'I
s X3 X a
b X ! )
<‘Nf--a NH NH ‘\NH
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where the wavy line indicates the point of attachment to N.

23, The immunoconjugate of any one of claims 1 to 9 wherein R* is C1-Ciz alkyl.
24, The immunoconjugate of any one of claims 1 to 9 wherein R* 15 ~(Ci-Ci2

alkvidivl}-N(Ry-*; where the asterisk * indicates the attachment site of L.

25, The immunoconjugate of any one of claims 1 to 9 wherein L is -C(=0)-PEG-or
=0 -PEG-C=0)-,

26.  The immunoconjugate of any one of claims 1 10 9 wherein L is attached to a
cystemne thiol of the antibody.

27.  The immunoconjugate of any one of claims 1 to 9 wherein for the PEG, mis 1 or
2, and n 13 an integer from 2 to 10.

28, The immunoconjugate of claim 27 wherein n is 10.

25, The immunoconjugate of any one of claims 1 to 9 wherein L comprises PEP and

PEP is a dipeptide and has the formula:

AA»; H 0 ; %

AL o,

N N z

H H
O Al

306, The immunoconjugate of claim 29 wherein AA; and AA> are independently
selected from H, —CHs, -CH(CHz)2, ~CHa(CeHs), —CH2UH2CHCHoINH,,
~CH2CH2CHaNHC{NHINH:, ~CHCH(CH:)YCH:, ~CH2SOsH, and ~CHCH2CHoNHC(O)NH;
or AAr and AAz form a S-membered ring proline amino acid.

31, The immunoconjugate of claim 29 wherein AA1 is ~CH{CHs), and AAx is
~CHCH2 CHAINHC(O)NH:.

32. The immunocconjugate of claim 29 wherein AA; and AA» are independently
selected from GlcNAc aspartic acid, —CH28O:H, and ~CH20PO3H.

33 The immunoconjugate of claim 29 wherein PEP hag the formula:
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wherein AA; and AA» are independently selected from a side chain of a naturally -

gecurring amino acid.
34. The immunoconjugate of any one of claims 1 to 9 wherein L comprises PEP and

PEFP is a tripeptide and bas the formula:
O AA

H 2 H 9
N N Cyc—R7 %
H H
Al .

O AA

35 The immunoconjugate of anyv one of claims 1 to 9 wherein L comprises PEP and

PEP 15 a tetrapeptide and has the formula:

AA O AA. O
§§;€ /J;r } \j/ﬂ\\ »l\;/H ’
N N \(/E\\ Cye—R
\
N N N 7
H H | H
O AA:; O AA1 .

36. The immunoconjugate of claim 335 wherein

AA s selected from the group consisting of Abuy, Ala, and Val;

AAs i3 selected from the group consisting of Nie(G-Bel), Oic and Pro;

AAs 18 selecied from the group consisting of Ala and Met{O); and

AAy s selected from the group consisting of Oic, Arg{NO:2), Bpa, and Nie(0-Bzl).

37. The immumoconjugate of any one of claims 1 to 9 wherein L comprises PEP and
PEP 1s selected from the group consisting of Ala-Pro-Val, Asn-Pro-Val, Ala-Ala-Val, Ala-Ala-
Pro-Ala, Ala-Ala-Pro-Val, and Ala-Ala-Pro-Nva.

38. The immunoconjugate of any one of claims 1 to 9 wherein L comprises PEP and

PEP is selected from the structures:

=
<
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39, The immunoconjugate of any one of claims 1 to 9 wherein L is selected from the

structures:
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where the wavy line indicates the aitachment to R,
49, An R-sulfonyvi-Z-aminobenzazepine-tinker compound selected from Table 2a.

41, An immunoconjugate prepared by cormgugation of an antibody with an 8-sulfonyl-

Z-aminobenzazepine-tinker compound selected from Table 2a.

42, A pharmaceutical composition comprising a therapeutically effective amount of
an umrnunoconjugate according to any one of claims 1 to 39, and one or mwore pharmsaceutically

acceptable diluent, vehicle, carrier or excipient.

43, A method for treating cancer comprising administering a therapeutically effective
amount of an immunoconjugate according to any one of claims 1 to 39 1o a patient in need
thereof, wherein the cancer is selected from cervical cancer, endometrial cancer, ovarian cancer,
prostate cancer, pancreatic cancer, esophageal cancer, bladder cancer, urinary tract cancer,
wrothelial carcinoma, lung cancer, non-small cell hing cancer, Merkel cell carcinoma, colon

cancer, colorectal cancer, gastric cancer, and breast cancer.

44 The method of claim 43, wherein the cancer 13 susceptible o a pro-inflarnmatory
response induced by TLR7 and/or TLRS agonism.

45, The method of claim 43, wherein the cancer is selected from triple-negative

breast cancer, metastatic Merkel cell carcinoma, and gastroesophageal junction adenocarcinoma.
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46. The method of claim 43, wherein the immunoconjugate is adnunistered to the

patient intravencusly, intratumorally, or subcutanecusly.

47. The method of claim 43, wherein the immunoconjugate s administered 1o the

patient at a dose of about 0.01 to 20 mg per kg of body weight.

48. Use of an immunoconjugate according o any one of claims 1 to 39 for treating
cancer, whersin the cancer is selected from cervical cancer, endomeinial cancer, ovarian cancer,
prostate cancer, pancreatic cancer, esophageal cancer, bladder cancer, urinary tract cancer,
urothelial carcinoma, lung cancer, non-small cell fung cancer, Merkel cell carcinoma, colon

cancer, colorectal cancer, gastric cancer, and breast cancer.
49, A method of preparing an immunoconjugate of Formuda I of claim 1 wherein the
R-sulfonyl-2-amino-thienoazepine-linker compound of claim 40 is conjugated with the

antibody.



